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water and- that this assessment should 
take into account tlie potential.m.igration 
of any !Jazai'dous subs:ance tluough · 
surfaCe water to downstream sources of 
drinking water. 

SARA added two criteria.for 
evaluating sites wider sacti.on_ 
105[aj(8)[A~ Act-..al or poleatial 
contamination of llie lll!lbient air and 
threats throush the h1lDl811 food cbaiJI,.Jn 
addilioo; CERCLA sectiou 118, added by 
S.'\RA, requires EPA to sive a high 
priority to facilities where the release of 
baza::daus substances bas resulted in 
the closing of drinking water wells or 
has contaminated a principal clrinkin& 
water supply. Finally, CBRCLA section 
125. added by SA..~ requires relrisions 
to the HRS to address facilities that 
CO!ltain substantial vo!U!Des of wastes 
specified in section 3001[b)[3j(A)(i) of 
the Solid Waste Disposal Act. 
ccmmonly referred to as the Resource 
ConserVation and Recovecy Act 

. (RCRA). These wastes include fly ash 
wastes, bottom ash wastes. slag wastes. 
and flue gas emission control wastes 
generated primarily irom the 
-combustion of coal or other fossil fuels. 
Specifically, section 125 requires EPA to 
revise the-HRS to assure the appropriate 
consideration of each of the following 
site-specific characte:istics of such facilities: _ 

• The quantity, toxidty, and 
conc<>..htrations of hazardous 
constifu~nts that are presen! in such 
waste and a comparison with other 
wastes; 

• The extent of. and potential for. 
release of such hc.zardous constituents 
into the- enviro:iment; and 

• The degree of risk to human hea!t.lt 
a..'ld the em-ironment posed by such 
cor..stiruents. 

EPA published an advance notice of 
pr-oposed rulemeking (M'l'RMJ on April 
9, 1957 (52 FR 11513}, announcing its 
intention to revise the HRS <ind 
requestir.g comments on a number of 
issues. After a comprehensive review of 
the original HRS. including . 
consideration cf alternative models and 
~deuce Arivisc;y Board review. EPA 
published a notice of proposed 
rulemaking (NPRMJ fer HRS revisions 
on Decembc:!" 23. 1988 {53 FR 51962). The 
f'.l.-pR..\1 contai.'"lS a detailed preamble. 
which shoald be consulted for a niore 
extensive discussion of CERCL'\.: SARA. 
the HRS. and the proposed chattges to 
theHRS. 

Today, EPA is publishing the revised 
f-I.RS. which will sunersede the HRS 
previously in effect" as appendix A to the 
NCPP CERCLA section 105(c)f1} states 
that the revised HRS shaH _be applied to 
any site newly listed on the.~l'L after its 
effective da:e; as specified in section 

105(c)(3~ sites scored \\i'h the original 
HRS prior to that effectiv-e date need not 
be reevahsated. 

The HRS is a scoring system based on 
factors grouped into lhn!e facta< 
calegories. The faetc~ categories are 
multiplied and then normalized to 100 
points to obtain a pathway score (e.g .• 
tl:e ground water migralion pathway 
score). The 6nal HRS score is obtained 
by combiniug the pathway scores using 
a root-mean-square method. The 
proposed !:IRS revised every factor to 
!WID:e extent. A few factors: were 
replaced. and several new factors were 
added. The major p:-oposed changes 
included: 

(1} Consideration of potential as \<\.'ell 
as a~ releases to air: 

{2) Addition of mobility facto~ 
(3) Addition of dilution and distance 

weightings fo!" the water migratiOn 
pathways and mGdification of distance 
weighting ir: the air migration pathway; 

(4) Revisions to the toxicity factor. 
{5} Additions to the list of coyered 

sensitive environments; 
{6} Addition of hmnan food chain and 

recreation th_""eats to the surl'ace water 
migration pathway; 

(7} Revision of the hazardous waste 
quantity factor to allow a tiered 
app.~ach: 

(8) Addition of health-based 
be!lchmarks for evaluating poptJa;ion 
factors and ecolcgical-based 
benchmarks for evaluating Ser.sitive 
emironmentsr-

(9) AdditiOn of factors for eva!aating 
the maximally exposed individual; and 

{10) Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibi!Hy 
of implementing the proposed HRS 
factors. to deterrrtine resources required 
for specific tasks, tO assess the 
availability of infonnation needed for 
evaluation of sites .. imd to identify 
difficulties with the use of the proposed 
revisions. To meet the objectives. site 
inspections were periormed at 29 sites 
nationwide. The-sites were selected 
either because work was aL""eady 
planned at the site or because t.~e sites 
had specific features EPA t.o-a.nted to test 
using the proposed revisions to the HRS. The major results of the field test were 
summarized on September 14, 1989 (54 
FR 37949), .when the field test report was 
made available for public review and 
cornm_ent. 

II. Overview of the F"mal Rule 
.The rule be'.ng pmmulgated today 

i:u.corporates substantial ~hanges to 
revisions proposed in December 1986. 
EPA has changed the rule for three 
reasons: !1) To respond to the general 

comment submitted by many 
commenters that the factor categories 
and pat!n,-ays need to be consistent 
with each other, [Z) to resporul to 
sp.ecific recommendations ma~e by 
commenters; and (3) to respond to 
problems identified during the field test 
and discussed in the field test report. 
Major changes affecting Dr.Jit!ple 
pathways inclcde: 

• Mcltiplicatioe ofhazaclow; waste 
quanlily factor, toxicity, and other 
waste characteristics factors; 

• Uncapping of population factors 
(i.e., no limit is placed on rc:2Ximum 
value); 

• Revised criteria foi establ:sHng an 
observed re!ease: 

• Capping of potential tq re:ease at a 
vabeless than observed release;. 

... Revision of the toxici"!}· evaluatio~ 
to select -carcinogenic and non-ca:tcer 
chronic values in preference to acute 
toxicity values; 

• Efunination of Level UI 
con=entrations and extension of 
w-eighting· based on levels of exposure to 
~eares:t indi"idual (well/intake; fonr.erly maximally exposed individual) factors; 

• ModiEcation of t.lt.e weights 
assig:r..ed to Level [ and Level II 
concentrations; 

• Revisions to the benc.~marks used 
and n:ethods for detem::ir.ing· 
exceedance of benchmarks; 

• Use of ra..>1ges to assign valces for 
potentially exposed populations; 

• Inclusion of factors assessing 
exposures of the neareSt individual in 
all pathways; 

• Revisions to distance and dilution 
· weightS·in all pathways except ground 
water migration; 

• Replacement of the use faCtors wHh 
less heavily weighted resources factors; 

• Evaluation of wetlands based on 
si.ze or surface water frontage; ar..d 

• Specific instructions for the 
evaluation of radionuclides at 
radioactive wa·ste sites ar.d sites wH"!:l 
radioa::tive and other hazardous 
substances wastes. 

The major changes il'. the ground 
water migration pathway include: 

• Replacement of dept.'l to aquifer I 
hydraulic conductivity and sorptive 
capacity factors with travel time a:.d 

. depth to aquifer factors; aad 
• Revision of the mobility factor. 

including consideration of distribut.iQn 
coefficien!s. 

In the surface water migLation 
pathways. the major changes inci:.Jcie: 

• Elimination of the separate 
recreational use-threat: 

• .Addition of a ground w~ter to 
surlace water component: 
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Figure 1 

Ground Water Migration Pathway 
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EN~ROHMENTALPROTECTIOH 
AGENCY 

40 CFR Part 300 

[FRL-3730-81 

RtN 2050 '873 

Hazard Ranking System 

AGENCY: Environmental Protection 
Agency. 
ACTION: Fi:Ial rule. 

SUMMARY: The Environmental Protection 
Agency [EPA) fs adopting revisions to 
the Hazard Ranking System [HRS). the 
principal mechanism for.pl~ sites on 
the National Priorities List [Ni>L). The 
revisions change the way EPA evaluates 
potential threats to human health and 
the environment from hazardous waste 
sites and make the HRS more accurate 
in assessing relative potential risk. 
These revisions comply with other 
statutory requirements in the Superfund 
Amendments and Reauthorization Act 
of1986 (SARA). 

DATES: Effective date Mazch 14. 1991. As 
discussed in Section m H of this 
preamble, cOmmentS are invited on the 
addition of specific benchmarks in the 
air and soil exposure pathways until 
January 14, 1991. 
ADDRESSES: Documents related to this 
rulemaking are available at and · 
comments on the specific benchm,arks in 

. the air and soil exposure pathways may 
be mailed to the CERCLA Docket Office. 
OS-245, U.S. Environmental Protection 
Agency, Waterside Mall4{)1 M Stree~ 
SW. Washington. DC 20460, phone 202-
382-3046. Please send four copies- of 
comments. The docket is available for 
viewing by appointment onlY from 9:00 
am to 4:00 pm. Monday through Friday 
excluding Federal holidays. The docket 
number is lOSNCP-HRS. 
FOR FURTHER INFORMATION CONTACT: 
Steve Caldwell or Agnes Ortiz,. 
Hazardous Site Evaluation Division. 
Office of Emergency and Remedial 
Response, 0~230. U.S. Environmental 
Protection Agency. 401 M Street SW 
Washington. DC 20460. or the Superfund 
Hotline at 800-424'6346 [in the 
Washington. DC area. 202-38Z-3000). 
SUPPLEMENTARY INFORMA""nON: 

Table of Contents 
L Background 
D. Overview of the Fmal Rule 
m. Discussion of Comments 

A Simplification 
B. HRS Structure bsues 
C. Ha%3tdous Wasle Quantity 
D. Toxicity 
E. Radionuclides 
F. Mobility/Persistence 

G. Observed Rele; e 
H. Benchmarks 
I. Use Factors 
J. Sensitive ED.Vironments 

· K. Use of Available Data 
L. Ground Water Migration Pathway 
M Swface Water Migration Pathway 
N. SoU Exposure Pathway 
0. Air Migration Pathway 
P. Large Volume Wastes 
Q. Consideration of Removal Actions 

[Clurent Versus Initial Conditions) 
R. Cutoff Score 

IV. Section-by-5ection Analysis of the Rule 
Changes 

V. Required Analyses 
A. Executive Onler No. 12291 
B. Regulatory Flexibility Aoalysis 
C. Paperwotk Reduction Act · 
D. Federalis>n Impijcations 

L Background 

In 1980, Congress enacted the 
Comprehensive Environmental 
Response. Compensation. and Liability 
Act [CERCLA) [42 U.S.C. 9601 et seq.~ 
commonly called the Superfund. in 
response to the dangers posed by 
uncontrolled releases of-hazardous 
Substances. contaminants, and 
pollutants. To implement section 
105[8)[A) of CERCLA and Executive 
Order 12316 (46 FR 42237. August 20, 
19811 the U.S. Environmental Protection 
Agency [EPA) revised the National Oil 
and Hazardous Subs~ces Pollutiori 
Contingency Plan (NCP). 40 CFR part 
300. on July 16.1982 (47 FR 31180), with 
later revisions on aeptember 16. 1985 (50 
FR 37624), November zo. 1985 (50 FR 
47912), and March 8.1990 (55 FR.8666). 
The NCP sets forth guidelines and 
procedures for responding to .releases or 
potential release of hazardous 
substance$, pollutants, or contaminants. 

Section 105(8)(Aj of CERCI.A (now 
section 105(a)[8)(A)) requires EPA to 
establish: 

Criteria for t:letennioiiJi priorities among 
releases or threatened releases {of hazardous 
s.ubstances] throughout the United States for 
the purpose of taking remedla.l action: and. to 
the extent practicable taking into account the 
potential urgency of such action. for the 
purpose of taking removal action. Criteria 
and priorities "' • '""shall be based upon the 
relative risk or danger to public health or 
welfare or the environment "!. • • taking into 
account to the extent possible the population 
at risk. the ha%ard potential of the bazanloas 
substances at such facilities. the potential for 
contamination of drinking water supplies. the 
potential for direct human contact. [andl the 
potential for destruction of sensitive 
ec~stems. • • •• 

To meet this requirement and help set 
priorities. EPA adopted the Hazard 
Ranking System (HRS) as appendix A to 
the NCP (47 FR 31180, July 16. 1982). The 
HRS is a scoring system used to assess 
the relative threat associated with . 
actual or potential releases of hazardous 

substances at sites. The HRS is the 
primary way of determining whether a 
site is to be included on the National 
~orities List (NPL). the Agency's list of 
Sltes that are priorities for long·tetm 
evaluation and remedial response, and 
is a crucial p~ of the Agency•s program 
to address the identification of actual 
and potential releases. (Each State can 
nominate one site tO the NPL as a State 
top priority regardless of its HRS score: 
sites may also be added in :response to a 
health advisory from the Agency for 
Toxic Substances and Disease Registry 
(see NCP. 40 CFR 300.425[c)(3)).) Under 
the original HRS. a score was 
determined for a site by evaluating three 
migration pathways-ground water, 
surface water, and air. Direct contact 
and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into the decision on whether to place a 
site on the NPL. 

In 1986. Coitgress enacted the. 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 
(Pub. L 99-499), which added section 
105(c)[1) to CERCLA. requiring EPA to 
amend the HRS to assure "to the 
maximum extent feasib1e,.that the 
hazard ranking system accurately 
assesses the relative degree of risk to 
human health and the environment 
posed by sites ~d facilities subject to 
review." Congress. in its Conference 
Report on SARA. stated the substantive 
standard against which HRS revisions 
could be assessed: 

This standard is to be applied within lhe 
context of the :pt.upose for the National 
Priorities List; i.e., identifying for the States 
and the public those facilities and sites which 
appear to warrant remedial actions. • • • 
This standard does not. however. require the 
Hazard Ranking System to be equivalent to 
detailed risk assessments. quantitative or 
qualitative. such-as might be perform~d u 
part of remedial actions. The standard 
"'quires llie Hazan! Ranking Syst= 1<1 rank 
sites as accurately as the Agency believes is 
feasibJe using information from preliminary 
assessments and site inspections • • • 
Meeting this standard does not require long· 
term monitoring or an accurate determination 
of the run nature and extent of contamination 
at sites or the projected levels of expos:ue 
such as might be done during remedial 
investigations and feasibility studies. This 
provisioa. is intended to ensure that the 
Hazard Ranking System performs with a 
degree of accuracy appropriate to its role in 
expeditiously identifying candidates for 
response actions. [H.R. Rep. No. 96Z. 99ft. 
Cong.. 2nd Sess. at 199-200 (19861! 

Section 105(c)(2) further specifies that 
the HRS appropriately assess the ·human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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wale< and-that this assessinent sbould 
take into account the peteatial migration 
of any !!aza.-dous substaDce through· 
surfaCe water to downstream-sOurces of 
drinking water. 

SARA added two criteria.lor 
evaluatina sites wider S<!Ciicm 
105( aj(8)(A): Aml>al or potential 
contaminatiozi of the ambient air and 
threats throuah the human food chaU.,In 
addition; CERCLA sectioo 119, added by 
SARA. requires BPA to give a high 
priority to facilities where the release of 
haza.-daus substances has resulted In 
the closing of drinking water wells or 
has contaminated a principal drinking 
water supply. Finally. CERCI.A section 
125, added by SA..ttA. requires re\isions 
to the HRS to address facilities that 
contain substantial volumes of wastes 
specified ir. section 3001{b)(3j(A)(i) of 
the Solid Waste Disposal Ac~ 
ccmmonly referred to as the Resource 
ConserVation and Recovery Act 
(RCRA). These wastes inc! ode fly ash 
wastes. bottom ash wastes. slag wastes. 
and flue gas-emission control wastes 
generated primarily from the 
combustion of coal or other fossil fuels. 
Specifically, section 125 requi:·es EPA to 
revise the HRS to assare the appropriate 
consideration of each of the following 
site-specific charac~--istics of such 
facilities: _ 

• The quantity. toxicity, and 
concehtrations of hazardous 
constituents that are presen! in such 
waste and a comparison with other 
wastes; 

• The extent of. and potential for. 
release of such hazardous constituents 
into the environment; and 

-. The degree of risk to human hea!th 
and the en-..ironmer:t posed by such 
constituents. 

EPA published an advance notice of 
p!"':Jposed rulem~king (M"PRM} on April 
9, 1957 (52 FR 11513}, announcing its 
intention to revise the HRS and 
requesting comments on a number of 
issues. After a comprehensive review of 
the original HRS, including 
consider-ation Cf alternati\.'e models and 
~cience Advisory Board review. EPA 
published a notice of proposed 
rulec:J.aking (NPRM} fer HRS revisions 
on December 23, 1988 {53 FR 51962). The 
fl,iPR...\f contains a detailed preamble. 
which shoald be CO:!sulted for a more 
extensive discussion of CERCL'\.. SARA. 
the HRS. and the proposed changes to 
theHRS. 

Today, EPA is publishing the revised 
HRS. which will suoersede the HRS 
previous!yineffecias appendix A to the 
NCP.CERCLA section 1{)5(c)(1) states 
that the revised HRS shaU_be apP.Iied to 
any site newly listed on the.NPL after its 
P.ffecth:e da~e; as specified in section 

105(c)(3), sites scored wi•h the or'.ginal 
HRS prior to that effectiv~ date need I!Ot 
be reevaluated. 

The HRS is a SCOrins system based on 
factors grouped Into thzee factor 
categories. The factor calegolies are 
multiplied and then normalized to 100 
points tQ obtain a pathway score (e.g.. 
tl:e ground water migration pathway 
score~ The fiDal HRS score is obtained 
by comlrining the padtway scores nsln!: 
a root-meaa-squaze method The 
prop<Jsed !IRS •·e•ised every factor I<J 
soEe extent A few factor5 were 
replaced. and several new factors were 
added. The major proposed changes 
included: 

(1} Consideration of potential as well 
as actual releases to air; 

(2J Addition of mobility factors; 
· (31 Addff.on of dilution and distance 

weigbtings fm.· the water I!Iig!'atiOn 
pathways aod modification of distance 
weighting m the air migration pathway; 

{4) Revisions to the toxicity factor; 
{5} Additions to the list of coyered 

sensitive environments; 
(6} Addition of hmnan food chain and 

recreation th!·eats to the su...-face water 
migration pathway; 

(7) Revision of the hazardous waste 
quantity factor to allow a tie..-ed 
approach: . 

(8) Addition of health-based 
benchmarks for evaluating population 
factors and ecolcgi::al-based 
benchmarks for evaluating Sensitive 
emironmentsr 

(9} AdditiQII of factors for eva!aating 
the maximally exposed individual; and 

{10} Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibi!ity 
of implementing the proposed HRS 
factors. to deterrr-.ine resources required 
for specific tasks. tO assess the 
availability of information needed for 
evaluation of sites, and to identify 
difficulties with the nse of the proposed 
revisions. To meet the objectives. site 
inspections were perionned at 29 sites 
nationwide.. The -sites were selected 
either because work was ah·eady 
planned at the site or because the site~ 
had specific features EPA wa_~ted to test 
using the proposed revisions to the HRS. 
The major results of the field test wer-e 
summarized on September 14, 1989 (54 
FR 37949), :When the field test report was 
made available for public review and 
corrnD:ent 

II. Overview of the Fmal Rule 
The rule be:ng promulgated today 

i...ocorporates substantial changes to 
revisions proposed ia r!ecember 1986. 
EPA has changed the rule for three 
reasons: t1) To respond to the general 

comment submitted by many 
commenters that the factor categories 
and pathways need to be consistent 
with nach other; (Z) to respond to 
sp~c recommendations ma~e by 
commenters; aod (3) to respond to 
problems identil!ed during the field test 
and discussed in the field test report_ 
Major changes affecting or.dt!p!e 
pathways inclc.de: 

• Mcltiplicatiol! ofh=clous waste 
quantity factor, toxicity, and other 
waste characteristics factors; 

• Uncapping of popo.Jlation factors 
(i.e .• no limit is placed on m2ximum 
value); 

• Revised criteria for establist:fng a.., 
ohserved release: 

• Capping of potential tq re:ease at a 
value 'less than observed release; 

.. Revision of the toxici-:y evaluatio:1 
to select car:::inogenic and non-ca:tcer 
chronic values in preference to acute 
toxicit"; values; 

• Elimination of Level ill 
concentrations and extension of 
weightiro..g based on leve!s of exposure to 
nearest individu2l (well/intake; fom:erly 
maximally exposed individual) factors; 

• Modification of the weights 
assigned to Level I and Level ll 
concentrations: 

• Revisions to the benchmarks esed 
and n:.ethods for deterre.ir.ing 
exceedance of benchmarks; 

• Use of ranges to assign values for 
potenti2lly exposed popula~ons; 

• Inclusion of factors assessing 
exposures of the neareSt individuat i."1 
all pathways; 

• RevisioD..S to distance and dilution 
weightS-in all pathways except grot!~d 
water migration; 

• Replacement of the uSe factoi'S with 
less heavily weighted resources factors; 

• Evaluation of wetlands based on 
size or surface water frontage; ar!d 

• Specific instructions for the· 
evaluat!on of radionuclides at 
radioactive waste sites a..c.d sites w~t!l 
radioactive and other hazardous 
substances wastes. 

The major changes m the grourrd 
water migration pathway include: 

• Replacement of depth. to aquifer/ 
hydraulic conductivity and sorptive 
capacity factors with travel time a .. d 

. depth to aquifer factors; and 
• Revision of the mobility factor. 

including consideration of distribution 
coefficients. 

In the surface water migration 
pathways. the majo:- changes incl:::Oe: 

• Elim1.1ation of the separate 
recreational use threat: 

• .Addition of a: ground water to 
surface water component: 
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• Incorporation of ~ioacciunulation 
into the waste characteristicS factor 
categoey rather than the targets factor. 
categoey for the human food chain 
threa~ · 

• Revision to allow use of additional 
tissue samples in establishing Levell 
concentrations for the human food chain 
threat and 

• Addition of ecosystem 
bioaccumulati.on potential factor for 
sensitive enVironments. 

The major changes in the soil 
exposure-pathway (formerly the onsite 
exposure pathway) include: 

• EliininatiOn of separate 
consideration of the high risk. 
population:. 

• Inclusion of hazardous waste 
quantity in the waste characteristics 
factor category; 

• Consideration of workers in the 
resident threat's targets factor category; 
and 

• Revisions to scoring of terrestrial 
sensitive enviroiunents. 

The major changes in the air 
migration pathway include: 

· • Separate evaluation of gas and 
particulate potential to release: and 

• Consideration of actual 
contamination in evaluating sensitive 
enviromnents. 

Figures 1 to 4 show the d;fferences 
between the pathways in the original 
HRS aud in the final rule. 
8R.1.J1G CODE IS60..sD-M 
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.. Figure 1 

Ground Water Migration Pathway 
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Figu.re 2 

Surface Water Migration Pathway 
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Figure 2 

Surface Water Migration Pathway (continued) 
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Figure3 

Soil Exposure Pathway 1 
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Figure4 

Air Migration Pathway 
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Section m of this preamble 
summarizes and responds to major 
issues l<!ised by commenters. These 
issu~s are organized so that issues that 
affect multiple pathways are covered 
first. followed by discnssions of 
individual pathway issues. Section IV 
provides a section~by--section discussion 
of the liDal rule. 411 substantive changes 
not discussed in section m are identified 
in section IV. Because the rule has been 
substantially rewritten to clarify the 
requirements. editorial changes are not 
generally noted. 

Ill. ~n ofQunments 
About100 groups and individuals 

submitted comments on the ANPRM and 
NPRM. Nineteen of these also submitted 
comments on the field test report: two 
other groups submiited comments only 
on the field test report. The commenters 
inclUded more than 20 State agencies, 
several Federal agencies~ companies. 
trade associations. Indian tribes, 
environmental groups. technical 
consultants, and individuals. This 
section summarizes and responds to the 
major issues raised by commenters: A 
description of the comments and EPA's 
re~ponse to each issue raised in the 
comments are available in Responses to 
Comments em Revisions to the Hazard 
Rnnking System {HRS] in the EPA 
CERCLA docket (see ADDRESS£S section 
above}. 

A. Simplification 
In response to SARA. EPA proposed 

revisions to the HRS so that, to the 
maximum extent fea::;.ible. it accurately 
assesses the relative risks posed by 
hazardous waste sites to human health 
and the environment. Consequently. the 
proposed rule required more data than 
did the original HRS. 

A number of commenters stated that 
the data collection requirements of the 
proposed rule were excessive given its 
purpose aS a screening tool. These 
comm.enters expressed_ concern that the 
data requirements were too exterlsive 
for a screening process: specifically, that 
the data requirements would lengthen 
the time needed til score sites with the 
HRS, increase the cost of listing sites. 
and. therefore, limit the money available 
for r.emedial actions. Most 
camm.enters--even those who 
considered that the revisions increased 
the accuracy Of the·model-stated that 
the resources required to evaluate sites 
under the proposed HRS were 
excessive. 

One commenter suggested the 
proposed HRS would be so expensive to 
implement that EPA would need to 
develop a new scree_ning tool to 
determine whether a site should undergo 

an HRS evaluatic . Another commenter 
suggested that because.of the 
complexity of the proposed reyisions. 
preliminaty scoring of a site during the 
sire assessmenl process would be 
impractical because sites. would 
advance· too far in the site assessment 
process before they were detecmined 
not to be NPL candidates. Several 
commenters stated that. with the 
additional reqnireinents. the proposed 
HRS is more of a quantitative risk
assessment tool than the screening tool 
it is supposed to be. Another suggested 
that the increased accnracy of the 
proposed rule over the original HRS is of 
marginal value relative to the amount of 
lime and money involved, and that the 
HRS is no longer a quick and 
inexpensive method.of assessing 
relative risks associated wi~ sites. 

Several comm.enters expressed 
concern that the increased data 
requirements of the proposed HRS 
would affect the schedule of the entire 
site assessment process. They suggested 
that these requirements would create a 
backlog of sites to be evaluated. slow 
the process of listing sites, and delay 
cleanup. Som"noted that this wquld be 
conlraly to the goal of identifying and 
evaluating sites expeditiously. 
· In response, the Agency believes the 

requirements of the final rule are within 
the scope of the site assessment process 
and that a new screening tool to 
determine w\tether a site should undergo 
an HRS evaluation will not be needed. 
To assist in screening sites. the site 
assessment process is divided into two 
stages: 

• A preliminaty assessment (PA), 
which focuses on a visual inspection. 
collection of available locaL State. and 
Federal permitting data. site-specific 
information (e.g, topography. 
population). and histQrical industrial 
activity: and 

• A site inspection (SI). where PA 
data are augmented by additional data 
collection. including sampling of 
appropriate environmental media and 
wastes. to determine the likelihood of a 
site receiving a high enough HRS score 
to be considered for the NPL. 

The field test identified a best· 
estimate of the average and range of 
costs incurred to support the data 
requirements of the proposed HRS. 
These cost estimates represented the 
entire site assessment process from PA 
to SI, and comprehensive evaluations 
for all pathways at most sites. As such. 
the Agency believes these cost 
estimates overstate the costs associated 
with site assessments occurring on the 
greater universe of CER.CLA sites. The 
amount of d3ta collected during an sr 
varies from site to site depending on the 

complexity of the site and the number of 
environmental media believed to be 
contaminated. Some Sis may be limited 
in scope if data are easy to obtain, while 
others require more substantial resource 
commitments. The most important 
factors in determiniog costliness of an Sl 
are (1) the presence or absence of 
ground water monitoJ:i118 wells in 
situations where ground water is 
affected. and (2} the number of affected 
media, which delelmines the number of 
samples taken and analyzed. The 
Agency believes the greater nniverse of 
CERCI.A sites will not require the more 
substantial resource commitments. 

Finally, EPA does not agree that the 
requirements of the liDal rule will delay 
the listing of sites. The site assessment 
process screens sites at each stage, 
thereby limiting the number of sites that 
require evaluation for scoring. The 
Agency believes that it will be possible 
to score sites expeditiously with the 
revised HRS. · · 

The Agency believes the additional 
data requirements of the liDal rule will 
make it more accurately reflect the 
relative risks po$ed by sites. but also 
that the HRS should be as simple as 
possible to make it easier to implement 
and to retain its usefulness as a 
scree_nms Qevice. This approach 
~ponds to the majority of commenters 
who recommended that EPA simplify 
the proposed HRS to make it easier and 
less expensive to implement In 
response to these commen~ the rule 
adopted today includes a number of 
changes from the proposed rule that 
simplify the HRS. These simplifying 
changes were based largely on EPA's 
field test of the proposed rule, 
sensitivity studies. and issue analyses 
undertaken by EPA in response to 
comments. 

• In the surface water migration 
pathway, the proposed recreation threat 
has been eliminated as a separate 
threat. Instead of requiring a separate 
set of detailed calculations and data. the 
fiiial rule accounts for recreational use 
exposures through resourc~s factors, 
where points may be added for 
recreation use. 

• In the ground water migration 
pathway, the proposed potential to 
release has been simplified by dropping 
"sorptive capacity." by revising "depth 
to aquifer" and making it a separate 
faCtor, and by eliminating the 
..:-equirement to consider all geological 
layers between the hazardous substance 
and the aquifer in evaluating travel time 
to the aquifer. The ••travel time" factor 
[the depth to aquifer/hydraulic 
conductivity factor in the proposed rule} 
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is nOW based on ihelay~ with the 
lowest hydraalic condoctivity. . 

• In the three migration pathways 
(i.e. groumlwa:er, smfaa.-water, and 
air}, the use factors in the propo$ed 
rcle-"land use" In the airmigratioc 
pat.~y. "clri:d:iDs water use" and "other water: use'" In the ground water 
migration pathway, and "driiddng water use" and .. other water use .. in 1be 
sud'aee water migration pathway-have· 
been replaced by "resouit:es'" factors. · The "fishery use" factor bas been 
dropped from !be sudace water 
migration pathway: A usowces factor 
has been added to the soil exposure 
pathway. . 

• In the SOil exJ>OIIUi'> pathway, the 
. requirement that 4Wclm> under seven l>e C01IIlb!d as it separate population has 
been dropped. 1be "aocessibility/ 

.frequency of use" factor has been 
replaced by a simpler "atiJacliveness/ 
accesrWiiiJ" r.ctor. . 

• In thesurfac:ewatermigratinn 
pathway, the "tunoof~number:· 
which l1!qDired deletminiDg the 
predomiDantlond use within the drainase 8!0e, bas been replaced hy a 
simpler factor, "SOillfOUP," which only 
requires~ the predomiDant soil 
group in the.draiuage ..... - """of four categories. 

• In the air migration pathway. the 
maps used to assign values of 
particulate migration potential (forme:iy 
particulate mobility under potential I<> 
release) have been simplified 

• In all pathways, potenlially exposed 
populations are assigned valnes based 
on ranges rather thaG exact oounts. 
reducing documentation requirements. 

• In the surface water and ground 
water migration pathways, Level m 
benchmarks have been dropped. 

• In ali path~. hazardous waste 
quantity valueS-are based on ranges. 
which will reOuce dac:nme:ztation 
requi:.,ments. The methcdology and 
explanation for evalua;ing the 
haza:·dous Waste qtla:ltity factor have 
been simplijied. 

• Containment tables have been 
simplified in the air. gt..:;;und water. and 
surface water migraUon pathways.. 

A number :;)f the simplifications. such 
as the changes to the !ravel time and 
hazardous waste quantity factors, better 
rellect fue nncer:ainty of tire cnderlylrig 
site data and. therefore. do not gener8.Uy affect the accuracy of the HRS.ln 
add:itjon. EPA notes th&t some revisions 
that may appear to maketheiiPS more 
complex actually.make,it mOre flexible. 
F<Jr exam:>fe, the hierarchy for 
deten:tining hazardous waste Qilantlt-i 
allows using data on the quantity of 
hazardous consli~ if they are 
availab!e or can be determined: 

addilionally; Wita on th•.quantity of 
haza.....tous wastestreauu. SOtli'Ce 
volume. and source· area can be used. 

· depending on the coinp'.eteness of data ,.;thin the hierarchy. The hierarchy 
allows a site tO be scared at the most 
p:ecise leVel for which data are 
reasoaahly aY&ilable. but does uot 
reqUire extensive data collection where 
available data are less pze¢se. 

lnrespoose to comments on the 
compiexity of the ...... lamguage. the 
presentation Of lhe HRS has been 
reorganized and clarified. Factor.o that 
are evaluated iD more :lwl me pathway 
are explaiDed iDa ileparate section of 
the final role(§ Z) to_ eliminate the 
repet;tjon of instru<:li<ms. The proposed 
HRS illdwU!d descriptive backgroand 
material tha~ while useful. made the 
HRS difficolt to read. Mnch of thls 

· c!esC::riptiVe material has been reiDo:ve.d 
from the role. 

B. HRS St;ucture Issues 
Although the proposed rule retaiDed 

the basic structure of the original HRS. a 
number of commenters felt that the HRS 
should p!1)vide resnllll coosistent with 
t!le resul!s of a quantitative risk
assessment Sevetal commenters 
identified this issue explicitly, while 
others idallified speQfic aspects of.the 
proposed role that they believed to be 
incoasistent 1\ith basic risk assessment 
principles. 1be commenters maintained 
that if tl!e HRS is to niilect relalive risks 
to the extent1easible, as r1!qDired hy the_ 
statute. its structure should be modified· 
to be!ler reftect the methods employed 
in quantitative risk ...........,ms. 
Commenters stressed the need for EPA 
to foDow the advice of the EPA Scien<:e 
Advismy Board (SAB) as expressed in 
the SAil review of-the fiRS: 

ReVisiOns to1he HRS Sloald begin with the develOpment of a _c:!ntO. oflogic.·without 
regan! for the eHe or dilliculty of collecting data. that would lead to a· risk aasessment for 
each siie. This fromewudc, bet not the 
underlying logic. would be slmpliiied ~o 
accouot foe the very real difficc..lties of data 
collection. 

This chain oflogi:: • • • should !ea:l to a· 
situation in which ac increased score reflects 
an increased risk presented by a site. 

In response to the stroJ.ctural iss!les 
raised by ..,.,.,.ters aruno the 
statutory mandate to reflect relative risk 
to the extent feasible. EPA made a 
number of chan&es totlre"fu!al rule. 
These stru<:bmll chaJlges affect liow 
varioes factors am scored and-how 
scoreS are combined.. but do not involve 
changes In the types or amount of data 
required to .sccre a site witb the HRS. 
The Agency stresses that the limited 
data generated at th.e SI stage are 
designed ~o support site screening. anC 

are nOt intended to provide St.tpport for a 
quantitative risk asseSsment. 

General structural cJwi,ges. While the 
final rele retains ibe basic structure of 
the proposed rule in that three factor 
categories Oikelihond of release. waste 
characteristics. and taQie!S) continue :0 be mU:tiplied together to obtain pathway 
scores, the structme has been cha.oged 
in certain respe<:ts to maice the 
underlying logic of the HRS more 
ccnsisteot with risk asseament 
principles. 

The key structural dwlges to the 
waste characteristics factor category 
were to.make nse of consistent scales 
aed to multiply the hazardous waste 
quanlity and toxicity (or, depending on 
the pathway and threa~ toxicity/ 
mobility, toxicity/persistence, or 
toxicity ipersistencejbioaccumula.tionJ 
factors. Within the waste cha.raderislics 
factor category. factors have been 
modiiied so they are on linear scales. 
These modifications make the functionai 
relationships between the HRS factors 
more consistent with the toxicity and 
exposwe parameters evaluated in risk . 
assessments. 

Where possible, the final rule assigns 
similar maximum point iralues to factor 
categories across pathways. The 
likeii!Jnod of release foikelihood of · expcsureJ factor categoJy is assigned a 
maximum value of"SSO; the waste 
characteristics factor category is . 
assigned a maXimum v:altae ofl.OO 
(except for the bmnan food chain and 
enviromn.ental threats of the surface 
water Jnisration pathway); the targets 
factor category is not assigned a 
maximum. EPA determined that in 
general targets should be a key 
determina:nfof sHe threat because the 
data 0!1 which the targets factors are 
based are .relatively more reliab!e than 
most other data available at the SI 
stage. 

Likelihood of releose.. Ex<:ept in the 
air migration pathway, the p!1)posed rule 
assigned t!ae same 1n~um value to 
ohse..""Yed release and potenti31 to 
release. In the linal rule. an observed 
reiease is aSsigned a value of 550 points 
anci potential to release hcis a maximum 
value of 500 in all pathways. This 
relatis.-e weighting of-values reflects the 
gteater confideDce (the assOciation of 
risks with targels) when reporting an 
observed release as opposed to a 
potential release. As a result of :his 
change in point values at the factor 
category leveL as well as the new 
maximums for most pathways. the 
values asSigned to individual potential 
to release fo.c!Ors ha-c;e been adjusted. waste choiocteristics. The proposed 
rule aSsigned a maximum point va!t!e to 
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. hazardous substance c;uantities o£.1.000 
pounds. Because aome sites \laY~ 
hazardous substance quantities far.in 
excess of that amount and because it is 
reasonable tO assume that these sites · 
present some additional~ an ·else 
beiug equal, the final rule elevates the 
maximum valUe to quantities.in excess 
of 1.000.000 pounds. Even when 
hazardoos waste quantity is 
documenll!d with precision, EPA 
coocluded that there are diminishing 
returns in consideriug quantities above 
thisamounL 

AlthOugh the HRS does not employ 
the same type and qnality of infonnation 
that would be used to support a rtsk 
-assessment(~-pounds of waste an~ 
mobility ate combined· in the ground 
water pathway as a surrogate for long
terril magnitude of releases), as waste 
characteristics values rise, . 
contamination resultin8: from conditions 
at the sites in generul shOUld be worse. 
As a result of usiug linear scales and 
incorporation of a multiplicative 
relationship between hazardous waste 
quantity, toxicity, and other waste 
characteristics factors. the inftnence of· 
the waste charaeteristics factor category 
could be disproportinoatelyJarge 
relative to the likelihood of release and 
targets .factor categories in determiniug 
ovexallpathwayscores. Therefore. EPA 
is limiting-&rough use of a scale 
transformation-the values assigned to 
the waste characteristics factor 
category, shown in Table 2-7 of the final 
HRS, to limit the effect of waste 
characteristics on the pathway scores. 

While the waste characteristics factor 
values are limited to values of 0 to 100 in 
mOst cases. the waste characteristics 
factor category·may reach values of up 
to 1.000 for both the human food cbain 
and envi.r(mmental threats in the surface 
water.migration pathway. These 
exceptions have been made to 
accommodate the bioaccumulation 
factor (Or ecoSystem bioaccumulation 
factor), applied in these threats but not 
in other pathways or threats. which can 
add up to four orders of magnitude to 
the waste characteristics factor values 

·before reduction to the scale values of 0 
to 1.000. 

Turgets. The final rule includes two 
major structoral changes to the targets 
factor category. Population factor values 
are not capped as they were in the 
proposed rule. This change allows a site 
with a large population but a low waste 
characteristics value to receive scores 
similar to a site with a smaller 
population but larger waste 
characteristics value (as would be done 
in a risk assessm~nt)~ A second change 
in the targets fact~rs involves the 

nearest individual (or intake or well) 
factors [i.e.. the m'IX!mally exposed 
individual factors in the proposed rule). 
These factors ate now assigneQ. values 
based on exposnre to Levell and Level n contamination (51tand 45 points, . 
respectively). Potentially exposed 

· nearest iodividoaJa are assigned a . 
maximum of 20 points in all pathways. 
EPA cbanged. the assigned values for 
these factors to ljive more relative 
weight to iodividoaJa that are exposed 
to documented contaminatioil. 

C. Hazardous Waste Quantity 
. In, the NPRM, EPA p!Opose<Ho·change 

the hazardous waste quantity factor to · 
allow the use of four :levels of daia 
dependiug on what data are available 
and hoW complete they are. Hazardons 
waste quantity for a source could be 
based on (a) hazardous constituent 
quantitY, (bJ the total quantity of 
hazardous wastes in the eource, (c) the 
volume of the souree, or (d) the area of 
the sonrce. Eacb source at the site would 
be evalnated separately, based on data 
available for the source. 

EPA received numerous comments 
relating to changes in the hazardous 
waste quantity factor. Several . 
commenters agreed that allowing ose of 
waste constituent data. when available, 
was an improvement over the original 
HRS. Several also supported the tiered 
apP.,.cb to scoring hazardous waste 
qoantity when constituent data were 
incomplete 6rnnavailable. 

Two commenters stated that the 
emphasis on hazardous constituent data 
will require more exteDsive and 
expeosive site investigations. These 
commenters have misnoderstood the 
revisions. The rule does not require the 
scorer to determine hazardous 
constituent quantities in all instances. 
bnt simply enceurages use of those data 
wben they are available. This approach 
allows a scorer the flexibility to use 
ilifferent types of available data for 
scoring hazardoll!l waste qnantity. At a 
minimmn, the scorer need only 
determine the area of a sonrce (or the 
area of !)bserved contamination), which 
is routinely done in site inspections~ 
Where better data are available, they 
may be used in scoring .the factor. This 
approach is in keeping with the intent of 
Congress that the HRS should act as a·. 
screening tool for identifying sites 
wammtiug further investigation. 

Several commenters stated that the 
methodology for determining hazardous 
waste quantity was too complex aild 
time consuming. and that its 
administrative coSts outweighed its 
benefitS. Others folllld the proposed rule 
instructions aod tables confusing and 
hard to follow. ~ 

EPA stroagly disagrees with the claim 
that the costs of the revised approach to 
scoring waste quantity outweigh its 
beoefits. The amount of hazardous 
substances pMsent at a site is an 
important indicaior Of the potential 
threat.the site poses. At the same lime, 
EPA recognizes that cost is an important 
conswntion.m~thehazardous 
waste quantity factor. however, the 
Ageocy believes it has establisbed an 
appropriata balaDce between lime and 
cost reqaired for scoring this factor aod 
the degree of accoracy needed to 
evaluate the relative risk of·the site 
properly. 

m response to comments, EPA has 
modified the hazardoos waste quantity 
scoring methodology to make it easier to 
understand and to use. The changes 
incbule elimination of proposed rule 
Table :1-13. Hazardous Waste Quantity 
Factor Evalnation Methodology and 
Wod<sheeL m addition, the scale for the 
hazardous waste quantity factor has 
been divided into ranges that span two 
orders of magnitude (lOOX) to reflect the 
uncertainty inherent in estimates of 
hazardoas waste quantities at typical 
sites. The practical effect of this scale 
cbange is to redw:e the data coHection 
and documentation requirementa. See 
§I 2.4.2-2.4.2.2. The final rule also 
clarities the treatment of wastes 
classified as hazardoos nnder RCRA. 
Under CERCLA, aoyRCRA hazardous 
waste stream is considered a hazardous 
substance. If this definition were strictly 

· applied in evaluatiDghazardous waste 
quantity ofRCRA hazardous 
wastestreams. haZardous constituent 
quantity aud hazardous wastestream 
quantity would be the. same because the 
entire wastestream wOuld be considered 
a hazardoos suhstaace. The final rule 
m8kes clelll" that only the conslitueats in 

·a RCRA wastestream that are CERClA 
hazardous sabstaoces should be 
evaluated for determining hazai-dous 
constituent quantity;,for the other three 
tiers, however, the entire RCRA 
wastestieam is considered as is any 
other wastestream. 

As diseussedinsection m Q.EPA wil! 
· consider removal actions when 
calculatiog waste quantities. EPA 
believes consideration· of removal 
actionS is likely to inCrease incentives 
for rapid actions. If there has been • 
removal at a site. and the baiardous 
conslitaent quantity for all sonrces and 
associated releases is adequately 
detennined. the hazardous waste 
qu3ntityfactorvalue will be based only 
on the amount remaining after the 
removaL This will result in lowering 
some hazardous waste quantity factor 
values. 
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Where-an adequate determitt4tion of tl:e hazardOus cOnstituent quantity 
remalniDg after the retiloval caDDO! be made, EPA bas established miDimum hazardous waste quantity factor values in order to- that.theHRS . ...,., · 
reDects any COiltinuiDgrisb at the sites. In Ibis case, the assigned hazardous. waste quantity facto: value will be the 
~~hazardous waste quantity factor value (as derived in Table~). or-the miDim'DIIl value, whicbever is_ greater. 

hutnal\ food.chain threat. only 
subttani:es with the highest 
bioaccumulation values were evaluated for toxicity/persistence. Far ihe 
tecreation threat. only snbstaDces with the highest dooe adjusting factor vaJiieo were evaluated for toxicity /pemisle!lce. In additi!JD, ecosystem toxicityrather than human toxicity was evaluated/or the envifumnental threat of the surface ..... tei- migration pathway: 

·~proposed mle assianed a 
._-mjnjjrmm hazardous waste quantity 
factorvalua'!f~ when data 011. 
~-constftu:ellt quantity_ was not 
cOJlliii!ote.ln the linahule, ~ ~pathwaya {te. 11<!1. the soil-exposure pathway), if the hazardous cq-t .·quantity is not adequately determined. and if any taiget innbject to Levell or n cOntamination. the minimum 
hazardous waste quantity factor value >rinbe1~ · · · ·if the haZardOlJS ·COilSiituent qn.intity 
for all soUrces is Dot adequately determined, and none of the targets are subject tO. Levell or U contantination, thi! miniiimmfactor value aosigned for · haZaidous waste quantity depends on · wheihertbere lias been a removal 
action, and what the hazardous waste quantity'factor~ewouldbavebeen without consideration of the temOVal action. Jf there lias not been a remov;d action. the mjnimum hazardous waste quantity-value will be 10. if there has been a removat."action and if a factor Value of100 or greater would 

Several commenters expresw1 
coni:em about or oppositiOil to using the single mnst hazardous anbstance at a 
site to &COte toxicity, staiiDa that 1he appn>ach seems cner~y· Conservative aud mdikely to ~sites on the basis<>fbuard. Some commenten susse lied that EPA aD ow llexibility in weialm.D3 the toxicity valuas of multiple substances either by concentration, waste quantity, or proportion 
infmmalion. whenever such infoimBtion 
is available .. One commenter -ted basiDg (9xicity on a fixed pen:enlaie of the bazardous snbstauces knowu to be present at a site. 

The Agency agree& tha~ Ior purposes of acc:urately assessing the risk-to 
human health aod the environmeot pased-!>y a site, it would be preferable to evaluate the overall toxicity by 
considering aD hazardous substances 
present. based on some type of dose- [or concentration-) weighted toxicity 
approach. EPA believes. however; that this approach is_not feasible-because the data requirements woul~-be excessive. Such an appooach would be feasible only when t<.lative exposure levels of 
multiple aubstances are known or can ieasonably be estimated: however, these 

have been assigned without · 
consideration of the removal-action. a minimum ·hazardous waste quantity 
factor-valua.ofloo will be assigned. if t!:e hazardous waste quantity factor . data can be obtained olily by conductiog a comprebeusive risk assessmenL_ 
value was less than 100 prior to 
consideratiOil of the removal action, a minimum bazaidous waste quantity· factor value of 10 will be assigned. '1"hi$ will ensure tbet the Agency provides au incentive for removal actions and that in · 00 case will conSideration of removal actions result in an.jncreased hazardous waste quantity factor value score. 
D. Toxicity 

· · The proposed·HRS substantially. 
changed the basis for evaluating 
toxicity. Th_e major change was that 
hazardous substance toxicity would be based on carcinogenicity. chronic noncancer toxicity. and acute toxicity. Foreach migration patbw:.y and each 
surface water threat eXcept human food · chain and recreation. toxicity was 
combined with mobility or persistence fa.ctors to select the hazardous 
sUbstance v..;th the highest combined value for toxicity and1he applicable 
mobility or persistence faCtor. For the 

. Extensive concentra)ion data would be required to be confident that 
comparable concentrations are being 
used for the varlous snbstauces. and that the multi-substance toxicity of the contamiaants is not.·m-ra.ct. being 
underestimated. u~ of ~adequate data could result in underestiinaliog or 
overes!lmaliog the toxicity of 
substances in a pathway. 

EPA considered a number of 
ahernatives to the use of a single 
bazardous.snbstaoce to score toxicity (mcbility/persistence).aod tested some of these .on several real and hypothetical sites. The analyses included 
comparisolis between the single most toxic sUbstance and the average toxicity value for aD substances. the average 
toxicity. value for the 10 most toxic substances. and the- concentration
weighted average value of all 
substances. These altematives were also tested using. toxicity/mobility 

~The results of these analyses 
showed that using a sinsJe snbstance approach llS110ily resulted in au assigned value [either toxicity or toxicity/ 
mobility) that was within ooe inter'al in the scale -!If values"-of the alternatives 
tested: for example the single snbstance approach would assip a Value of 1.000 for toxicity whereas averaging the 
toxicities" would assign a value of 1,000 or 100. the next lower scale value. (The lioal m1e use. linear scales to assign values for toxicity, mobility, and· 
.pessisteoce. The scales for toxicity DOW ""'81' frOm o to lii.OOII"rather than o to 5; couaequently, the default value fOr · 
toxi!:ity_ is now 1110 rather thau.3.) The Agency recogniZes the uncertainty in the 115e of the single substance appioach, 
but concludes that it is a reasonable 
approach for a screeniDg modeL 
eSIJeCiaDy given the general 
Wlavailability of information to support altemalives.Jn making this judgment. the Ageucy notes that the Single · 
substance approach to evaluating the 
toxicity factor was not identified in 
SARA as a.portion of the HRS requiring further examinatioa; even though it had beeo used in the original HRS "and EPA h;id received criticism similar to the above comments priM tO·the enactment of SARA. 

Several commenters suggested that 
additive. Sl"lergiS!iC. or antagonistic effects among substances l,e considered 
in sCoring toxicity when several 
substances are.foaud at a site. In 
particular~ one commetlter suggested increasing the scores for ~tes with ·a large munber of hazardous substances to account for additive or _synergistic effects. . . . 

As noted in EPA's 1986 Tecluu"ca/ Support Document for the Proposed Revisions to the Hazan! Ranking 
System, <p~anlitalive CO!lsidetation of 
syoetgislic/antagooislic effects be-en hazardous substances is generally not poSsible even in RI/FS rislt; assessments because appropriate data are lacking for most combinations of substances. 
Interactive effects have been documented for only a few snbstance 
mix1ures, and the Agency's risk 
assessment.guidelines for mixtures [51 
FR 34014. September 24, 1986) 
emphasize that although additivity is a 
theoretically sound concept. it is best 
applied for assessing mixtures of similar acting components that do not interact Thus. the Agency believes that 
consideration of interactive effects in 
evaluating toxicity in the HRS is not 
feasible. noz:is it necessary to allow use 
oftheHRSasa~model. The Agency rejects the suggestion that 
scores should simply be raised for sites 
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with numerous substances because t:biS 
approach·igltores the techoical 
complexities related to interactions {i.e.~ 
the possibility of anlagonistic effects.) 

One cilmmenter suggested that ;f 
waste's toldcily should be assessed in 
terms ofits "desreeofrisk." and that 
this cc\lld be meas.>red by romparing 
constituent ca:mcentrations at the point 
of exjiosme to appropriale·toxidty 
refereoce levels. Two tommenters 
stated that toxicity should be mnasured 
at a likely pciDl of human exposure , 
rathnr than at the waste site. · 

The toxidty of .a sabstance. as used in 
the HRS. is an iDhsreBt property, often 
expressed~ as a dose or -
""Pnsure concentration assodated with 
a speeifu:.teSpOBse (te.. a t!ose-response 
relatioosbip). Theae toxicilj wlues, in 
general. are independent of expected 
environmental exposure levels; many 
are. based on laboratory tests on 
animsls.Risk.-on the othnr hand. is a 
1\metion of toxicity; the coneeu.lralion of 
a substance-in eo.vironmental media to, 
which humans may he exposed. and the 
likelihood of exposure to that mediliin 
(and the population likely to be 
exPosed~ The toxicity factor in the 
waste-chara<:teristics factor category <If 
the HRS is interuled to reflect only the 
inherent toxidty [Le., the basic dose
response relatinngbip) of substances 
found at the site. The HRS as a whole is 
intended to evaluate. to the extent 
feasible, relative risks posed by sites by 
including factors for likelihood of 
release.. waste q~tity, toxicity. and the 
pro~ly of potenliafly exposed 
'Populations.. If actual contamination (for 
example. of drinking water) has been 
detected at a site, the measured 
enVironmental concentration of each 
substanceis·compared with its 
dppropriate }lealth-based or ecological
based concentration limit {i.e.. its 
benchmark). If these environmental 
concentrations equal or exceed a 
benchmark. certain target factors are 
assigned higher values !ban if 
environmental concentrations are less 
than benchmarks. 

Two Comm.enters suggested using 
Cancer Potency Factors to score toxicity 
only for Class A and B1 carcinogens, 
and using reference doses (RIDs) for 
scoriug Class B2 and C carcinogens (i.e., 
substances for which there is 
inadequate or no direct humcln evidence 
of cen:inogenidcy'). 
· In response, EPA believes that 
because the HRS is a screening tool, it 
should Diaintain a conservative (i.e., 
protective) approach to evaluation of 
potential cancer risks. EPA's 1986 
Guidelines for Carc~aogen Risk 
Assessment (51 FR 34014. September 24. 
1986} provide for substances in Class A 

aod Class B'{bo•o Bl·and 1!2) to be 
regarded as sui.-ble for quantitative
human risk assessment In general. 
according to EPA's1989 Risk 
Assessment Guidance for Superfund: 
Human Health Evaluation Manual. 
aass c substances are evaluated for 
caw:er risks within the Snperiimd risk 
a......mentproeess. Thns. the use of 
caocer risk information for Class 1!2 and 
C subStances In the HRS is consistent 
with. the objective of maintaining a 
coDSemltive approadJ and with othnr 
A8"'!CY and SupeduiuJ. program risk 
assessment~ 

In response to comments that the best 
availahle data should he used to score 
sites. that accepted Agency practices be 
relied 011. and that t:ODSisteney across 
pathways be enconraged. the Agency 
has modified slightly the way the 
fuxidty valae for a·substance is 
sel"!''ed. The final rnle requires the use 
of CBJcinogenicity and chronic toldcily 
data. when available, over-acute toxidty 
data. If both slope factors and RIDS are 
available, the higher of the values 
assigned for these types of toxicity 
parameters is used. If neither is 
availiible. bot acute toxicity data are 
available. the acute toxicity data are 
used to- assign toxicity factor values. 
EPA dedded fu give preference to slope 
factors and Rfllwlues because these 
undergo. more extel)sjve Agency review 
and are based on lon!t-term exposure 
.studies. 

E. Radionuclides 
The pfuposed HRS assjgned 

radionuclides a maximnm toxicity value. 
but included no other procedures 
spedfic to radionUclides. 

One co.mmenter, the U.S. Department 
of Energy [DOE), asserted that the 
proposed HRS ... • • contains an 
.inequitable bias regarding radionuclides 
• • •· DOE specifically criticized · 
assigning maximum toxicity factor 
values to radionuclides. - • • where. 
in fac~ the health impact assodated 
with radionuclides·is associated with 
the type of decay, the level of decay 
energy. the half-life, the mobility. the 
concentration of the radionuclide. 
internal biological factors. and external 
pathway factors. • DOE proposed using 
concepts for eva!uating radionuclides 
that were included in its Modified 
Hazard Ranking System (mHRS).In its 
subsequent a;nnments on the HR.S field 
test report !!08 stated that it 
considered the ... • • method of 
handling radionuclides in the proposed 
revised HRS to be a serious flaw in the 
evaluation system." 

In tbe final rule, EPA has clarified and 
significantly changed how radionuclideS 
are evaluated. Instead of using or 

adapting the mHRS directly, however. 
EPA modified the proposed HRS fu 
account more fully for radionuclides 
based on EPA•s own methods for 
evalnating them. which""' similar to 
and generally cons'.steDI with the 
radiation analysis concepts underlying 
themHRS. 

The fia3l rule ev3tuates radionuclides 
within the same basic structure as other 
hazardous substances. and the 
evaluatiOn of many individual HRS 
factors is the aame whether 
radionuclides are present or not Table 
7-1 of the final rnlelists HRS factors 
and indicates which are evaluated 
differently for radionuclides. Essentially. 
radioouclides are simply treated as 
additional hazardous substances witb 
certain special characteristics that are 
accounted for by seParate scoring n1:Ies 
for some HRS factors. For sites . 
containing Only radionuclides, the 
scoriDg process is very slinilar to the 
"process at other hazardous substance 
sites. except that different scoring rules 
are applied to a number of substance
specific· factors and a few other factors. 
For sites cont.aining both .radionuclides 
and other hazardous sohstances, both 
types of substances are sco(ed for all 
HRS factors that are sohstance-specilic. 
with overall factor values hased either 
on combined values or the higher of the 
values, as appropriate. 

EPA notes tha~ although some 
radioactive substances are statutorily 
excluded rrom the definition of 
''hazardous waste•• in both CERCLA and 
RCRA (specifically, sonrce. special 
nuclear. and byproduct material as 
defined in the Atomic Energy Act of 
1954), snell snbstaru:es miy be. and 
generally are. "hazardous substances" 
as defined·in aection 101(14) of CERCLA 
and therefore may he addressed under' 
CERCLA. Radioactive substances 
sbonld be included in fiRS scoring and 
section 7 of the final rnle is intended to 
facilitate that aoalpis.lt also shonld be 
noted that two narrow categories of 
releases (either from "nuclear incidents"" 
or from sites designated Under the 
Uranium Mill Tailings Radiation Control 
Act of 1978) are excluded from 
CERCLA'" definition of the term 
"release" (CERCLA section 101(22)). and 
such releases should not be scored using 
theHRS. 

The major changes to the HRS in the 
evaluation of rad.ionuclides apply to_ 
establishing observed releases. to 
factors in the waste ·characteristics 
category. and to determining the level of 
actual contamfuation in the targets 
factor category. The HRS components 
that have been modified are briefly 
described below. 
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· The criteria for establishing an · 
observed,._ through analysis of 
samples for radioou<.lides differ 
consi~bly from the criteria used for 
other hazardous substances. These 
criteria are divided into three groups: 
radiomu:lides that occur natoraDy or are 
ubiquitous in the envilonmeut 
tnaiilllllde radionuclides that are not 
ubiqililons in the envilonmeut aod 
gamma radiation (soil exposure 
pathway only). (See § 7 .U.) 

The hazardous waste quantity factor · for sources (aod areas of observed 
cootamination) CC)Dtaining raclionnclides 
has been modified to tde<:t the different 
units used to measure the ami>unt of 
radiation (curies; a measure of activity) . versus the units used for other 

· hazatdous substances (pounds. a 
• measure ofmass).EPA Ddieves it is 

preferable to nse activity units rather 
than mass units because activity is the ·;standard measure of ta,.diation qmmtity 
aod is a better indicator of energy 
rei~ aod p<>tantialto cause~ 
health damage than is mass. In addition. the hierarchy for evaluating the waste 
quantity factor for sources (aod areas of observed c:ontaminalion)contsiniog 
raclionuclides is limited to Tiers A aod 
B. Tiers C and D, based on somce 
vol""!e aod source area.'respectively, 
are not used because adeqnate data to 
derive their quantitative relationship to 
Tier A were unavailable. Thus. the 
waste·quautityfactoris based either oo 
raclionuclide constituent quantity (Tier 
A} or radionnclide wastestream quantity (TierBJ. · 

For sites containing only 
radionuclides; hazardous waste quantity 
is calculated bused on the activi'y content of the radionuclides or 
raclionuclide- as.ociated 
with each source. For sites with both 
radionuciides aod other hazardous 
substances. hazardous Waste quantity is evaluated separately for the two types 

. pfbazatdons substance for each source. · 'aod the va!nes are then summed in 
detennining the bazardous waste 
quantity value. The scale for scoring 
t:aclionuclide waste qoantity was 
llerived based on concepts of risk 
equivalence between radioouclides and other hazardOIJS.substances. 

In the proposed rule, all radionuclides were automatically assigned a 
,maximum default value for the toxicity 'factor, The final rule evaluates 
i-adionticlides individually on the basis 
of human toxicity, ~ss a range of 
factor valueS based on the potential to 

-.'C~use cancer (i.e... cancer slope factors). 
Non--cancer effects are not considered 
for radionuclides because cancer is 
generally the most significant toxic 

effect. Incorporated in the development 
of cancer slope factors are the type of 
radinactive decay; eoergy emitted 
during decay; biologi<il uptake. 
distribution. aod retention: and 
radiation dose-response relatiOnship. 
Thus, across the set of scoring ranges used. radionndides that are mare potent carciDogOus per 1111it activity new 
receive higher toleicityfactor values 
than th!JSO that are less potanL The new 
toxicity scoriDs scale fi;Jr radionuclides was derived in a manner consistent with 
the derivation of the existing 
carejDogeDidty scale for other 
ba2ardous snbstaJu:es. Taken together. 
the neW toxicity aod hazardous waste 
quantity scales for J:adionuclides result 
in a risk equivalence between 
radinnuclides aod other hazardous 
substances. 

Mobility of radionoclides in both the 
air aod gronod water migration 
pathways is evaluated in the.same way 

. as mobility for other hazardous 
substances: that is. on the basis of the 
chemical aod physU:al characteristics of the raclionucJjde. Similarly. the 
bioaccumulation (ami ecosystem 
bioaccumulation) potantial factor is 
evaluated in the same Way for 
raclionuclides as for other hazardous 
scbstances. The fiDal rule clarifies that 
radionnclides should be scored for these 
factots in an relevant pat\lways. 

The persistence factor in the sorface 
water migration pathway has beeo 
modified so that radionuclides are 
evaluated solely on the basis of baH-life, Which for HRs purposes is based on 
both radioactive half.life and 
volatilization half·life. Sorption to 
sedim.eilts is not considered. nor are 
hydrulysis. photolysis. or 
biodegradstion. Other than this change 
in the processes considered to estimate 
surface water half-life. the scoring of the · persistence factor is the same for 
radionuclides as for other hazardous 
sUbstances. 

The final rule extends to 
radionuclides the benchmark concept 
used throughout the fiRS for weighting 
certain targets factor vulues. Measured 
levels of specific radionuclides at 
potential exj>ooure points are compared to benchmark levels. and additional 
weight is given to targets subject to 
actual contamination (Levels I and IIJ. This approach for weighting target 
fac- using benchmadcs is similar for 
radionuclides aod for other hazardous 
substances. although botli the specific 
benchmaxk values used for 
radior:tuclides and the-methods for 
deriving the values are different. 
Benchmarks for evaluatmg radionuclide 
contamination p~· those used for 

other hazardous substances in that 
available Federal standards and 
sc;reeuing .:oUcentratioDs are used when applicable. At sites with both 
radionuclides aod other hazardous 
substances. each radionnclide aod other substance is evaluated sepamtely.lf no 
individnnlsubslanl:e equals or exceeds 
its ben<hmad< the ratios of the 
measured c:onc;entratious to the 
screening·concentrations for cancer for 
radinnuclides and other haziudous 
substances are added. Raclionuclides 
are not evaluated using screening 
concentrations fOr non-c:aDCer elfects. 

Specific bendnnark values for 
radioouclides are in activity units 
instead of mass units. however, to 
reftect the appropriate measurement 
units for the level of radionudide 
contamination. Radionnclide 
benclunarks include clrinldng water 
maximum contaminant levels (MCLs} 
for both the ground water and the 
surface water/drinking water threat 
pathways; Uranimn MiD Tailings 
Radiation Contr;ol Act (UMTRCAJ 
standards for the :ioj) expcmsre 
pathway; ami screening levels 
conespondin,g to to-• individual cancer risk for inhalation or oral exposures. as derived from c:ancer slope factors. for all 
pathways ami threats intotl>orating 
hiDDao bealth benchmarb; The 
raclionuclicle beochmarb are c:onsistent with EPA"s radionuclide risk assessment 
methods in that they incorporate 
standard data or assump1ions about 
contact/consumption rateidOr various 
environmental media and radiation d...,_response, as well as the specific 
radiomu:lide's type of decay, decay ' 
energy, biological absorption, ami 
biological baH-life. Furthermore. 
radionuclide lienchmarlcs for the soil 
exposure pathway acanmt for external 
exposure (i.e.. exposure to radiation 
originating outside the human body) 
from gamma-emitting radioactive 
materials in surficial material as well as 
from inges1ion. which is the sole basis 
for non--radioactive hazardous 
sutistance benchmarks for the sOil exposure pathway, because ""temal 
exposure from gamma-emitting 
radionuclides can be an extremely 
important exposure roUte. 
F. Mobility/Persistence 

The proposed rule added mobility 
factors to both the ground water and air 
migration pathways and modified the persistence factor in the -surface water 
migration pathway to consider a greater 
number-of potential degradation 
mechaniS!!lS. 

The Agency reCeived a large number of comments critica1 of several aspects 
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of the ground water mobilit;y factor. The 
most CX)mmon issues .ncluded: 

• Coucem about the use of 
coefficients of aqueous migr.ition to 
establish mobility values for inorganic 
cations and anions; 

• ~lions that solubility values. 
distribution coef6cientS. 31!<1 other 
measures be used to establish mohilit;y 
valoes for anions and cations; and 

• Reqoests that the same measures of 
mobility be used for organics and 
inorganil:s. 

Criticism of the use of the coefficients 
of aqueous misJ=atirm focnsed on its 
obscurity: except for geocbemists. few 
scientists are familiar with the measure. 
In response to these comments and . 
because coefficients of aqueous 
migration are not available for all 
hazardcius substances and 
radionuclides, the Agency decided to 
replace coef6cients of aqueous 
migralioo. 

The majorit;y of commenters stated a 
preference 'for using parameters related 
either to hszardous substance release 
(solubilit;y] or to transport (distribution 
coeflicients) as measures of mobility. 
The ground water mnbllity factor is 
inteoded to reflect the fraction of a 
hazardous'substanceecpected to be 
released from sources,.migral!! through 
porous media. and contaminate aquifers 
aud the drinking water wells that draw 
from them. BecauSe mobilit;y is 
concemed with both release aud 
transport. the A3e=i concluded that 
mobilityfor all hazardous substances in 
ground water will be evaluated using 
both solubilit;y and distribution 
coefficient valoes. A default value is 
assigned when none of the hazardous 
substaoces eligible to be evaluated can 
be assigned a mobility factor value 
based on available data. 

A number of con:uiJ.enters raised 
questions about the persistence factor in 
the smface water migration pathway. In 
general. the commentets were divided 
between those w)lo wanted more 
degradation mecbaoisms. considered 
and those who believed the eqoation in 
the proposed role Jbr calcnlatiog half
lives was too complex. Several 
conunenters suggested iru:luding 
sorplion of substances l>y sediments. 

In response to these comments, EPA 
has made several changes to the 
persistence factor. The free-radical 
oxidation half-life has been dropped 
from the eqoation used to calculate half
life because the data on wbicli its half
life values are based are typically 
derived from ideaL laboratory 
conditions that differ gready from 
conditions found in nature; few field 
-validation studies haVe been conducted 
to provide a b~is for extrapolating 

these laboratory valaes to natural 
environments. Thos. EPA concluded that 
including &ee-radicaloxidation in the 
persistflnce equatioa resulted in an 
overemphasis of the influence of free.. 
radical oxidation as a degradation 
mechanism For hazardous substances 
that sorb ieadily to particulates found in 
natoral water bodies, the persistence 
equation ..S proposed overemphasized 
the importance of degradation 
mechanisms that occur in the~ 
phasa.-I.os ~ the logarithm of then
octanoi-water parlition coellicient. bas 
been added to llCCfiUilt for smption to 
sediments. 

The Agency received several 
cOOl!!!eniA """""'1ins. the mobilit;y 
factors in the air migration pathway. 
The most significant of the issues raised 
by i:ommenters were: 

• Whether cousidemtion of mobilit;y 
in both the likelihood of release factor 
category·and the wasl!! chmacteristics 
factor categor)' COUDts mobility twice; · 

• Whether the app1oach used in the 
propused rule properly reflected the 
dynamics of releases of gases from 
sources into the atmosphere: and 

• Whether the Thomthwaite P-E 
Index was soflicient as the sole measure 
of particulate mobility.and whether 
particle size should be included. 

In response to these and Other relal!!d 
structUral and air migration pathway 
comments, the Agency thoroughly re
assessed the adequacy. of the mobilit;y 
factors io the likelihood of release and 
waste ~cs factor categories. 
Based on this review, EPA bas made 
several changes to the mobility factoiS 
in the 6nalrule. In response to the . 
"double counting" issue. the Agency 
believes there are differences between 
mobilit;y in the context of likelihood of 
release and mobility io the context of 
waste characteristics. The potential to 
release mobilit;y factods a measure of 
the likelihood that a source at a site will 
release a substance to the air; the waste 
characteristics mobility·factor, together 
with the hazardous waste quantit;y 
factor. is a measure of the magnitUde of 
release. To blghligb.t these differences. 
the names of the likelibond of release 
mobilitY fac~ have been chaDged to 
gas (or particulate] migration potential. 

In response to comments.on air 
migration pathway mobility imd 
struclure, EPA reviewed gas and 
parlicnlal!! release rate mndels to 
develop revised mobility factors that 
improve evaluations of release 
magnitude imd duralion. The gas and 
parliculate mobility factors in the final 
ruleoare a result of that review. The gas 
mobility factOr' is based on a simplified 
release )llodel and is determined by the 
vapor pressure of the most toxic{ mobile 

hazardous substance available for 
migration to the atmosphere at the site. 
The particulate mobility factor is based 
O!l a simplified fine..particle wind
erosion model and reflects thei:ombined 
effects of ditreriugwind spOeds and soil 
moisture. Anai,oes indicated lbat soil 
moisture was dominant over both wind 
speed and particle size, which are 
esseotiaHy equal in effect. Because of 
the comparative diflicult;y of 
delelmiDiDa particle sizes in ao SI, a 
single particle Size was asSumed to 
apply to all sites; 'Ibis..,..._ particle 
si2e value was~ into the 
simplilied model yielding the factor in 
the finaJ.rule. · 

G. ObserVed Release 

The proposed HRS described how to 
determine Whether an observed release 
was significantly above background 
levels based on multiples of detection 
limits and baclqjround concentrations. 

Some colllllleDtels stated lbat the 
proposed revisions tzeated observed 
release in an overly complex maooer. A 
number of commenters. primarily from 
the mining industries. were concerned 
about the cousideratioa of background 
concentration in detprmjning an 
observed release. (See Section m P 
below_ for a ·SUIDIIUIIY of their concerns 
and EPA's response.) 

As in the proposed rule, observed 
releases may be established based on 
either direct observalioa or chemical 
analysis pf samples. In the case of direct 
Qbservation, material (e.g.. particulate 
matter) containing hszardous 
substances must be seen entering the 
medium directly or must have been 
deposited in the medium. 

EPAhasreplaced the propnsed rule 
criteria for establishing ail observed 
release by chemical analysis with 
simpler criteria. In the fins! HRS. an 
observed release is.established when a 
sample-measurement equals or exceeds 
the sample quantitation limit (SQL] and 
is at least three times above the · 
background level. .and available 
information attributes some portion of 

· the release of the bazal~ous substance 
to the site. (The SQL is the quaolity of a 
hazardous substance that can be 
reasonably quantified. given the limits 
of detection for the inelhods of analysis 
aud sample characterislics that may 
affect quantitalion (e.g.. dilution. 
concenlralion].] When a background 
concentration is not-detected. {i.e .. below 
detection liuiits]. an observed release is 
estal>lisbed When the sample 
meaSurement equals or exceeds the 
SQL. Any time the S;ainple measurement 
is less than the SQL. no observed 
release is estal:,lished. Table 2-3 of the 
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6nalnde p!Oricles the crileria for delemliDiDgwlum analy& ....upting 
infmmalimtis suflicieDt for establishing an observed release (or observed 
coillamillabinthesoilexposure palhwaJ). 11le liDiilnde also provides proceclutes tube followed when 1he SQL is lllllmlilable aad deliDes ..arlous types of dete<:tiaa md quanti-limils in tbe .....-of tbe HRS. (See § 2.3 of the fiDalnde.) 
H Benchmtufts . 

SARA <eqrWes that EPA give higl>, 
p.tiozi4' ID siteS thatJ.ave led ID closiDg of chiiJkiD& water wells or 
contn+afinp of priDcipal driokmg 
water aupplieLTo nospoad to this ;. mandale. tbe proposodmle added bealJh..based bencluDarks to the ground water aDci sudace watermisralion pathways; ln edditioo ecological-based benchmarks were added to evaluate , ·--:sensitive envjrnpments farlets in 
sudace water. In t1ie proposed rule. populaUoo ractm:s were evaluated at Level I if a health-based benchmark J.ad been exceeded.1f actual mntamjnatitm 
was present. but the bencbmark was not exceeded. populaliolls were evaluated based on lWo levels of contamination 
(i.e., Level nand tevel IIIJ. Sensitive • emoilomllenisin.lhesudace water migl-alion pathway were evaluated 
based on two levels of actual 
contamination {exceedi:dg benchmark or not exceeding benchmarlc). Where 
sevecalllaz:mious substances were preseot below benc:lmwb. the 
peu:eola8eri of their conceotrations . relative to their beocbmarlcs were added to d-...mchlevel was used to assign valueS. · 

Of the a:nmnenters on this issue. most supported EPA's proposal to give extra weightiog tu sites wheremeasmed. exposure-point cooceotrations exceed beocbmarlcs. One commenter wbo dissented suggested giviog extra .,.weighting to sites where actoal 
• conlamiaalionis cloc:mot!nted: 
docnmeotation ol an qbselved release (orobsem:dc:ontaminaUoo} woofd be · .. the oolycriteriou,fur ....;rng higher • valUes tu ~mge~ ra-. and the relalioosbipolthecoacentration of hazardous subetances to beoebmarks would not be used. "lhe oilier disseoting coi!IDlellfBsuggested that EPA reevaluate· !he roleolkeallh-based· 

· beru:lulwbin the HRS because . coiJllllOD. ....... end other Jaws. will 
·· .discourage people from drinking water . contaminated above bencluoad: levels. and because evaluating this £act<Jr will · entail large resource expelidilun!s for 

IU3J8iDalgaills in discrimination. The fiDal nde ..e;gbtsmost targets 
based on actual end potential exposure 

to contaminatiOIIa.:ross aU pathways aod th<eats. includil1g those mr which beochmarlcs wen> oOt originally 
proposl!d. because EPA believes 1hat this· aJIIIlOIICh both improves the ability . of the fiRS lO ideDtifJ sites that pose lhe greatest threat li> human health md the envhOJDBeOt and im:reases the internal consistency olthe HRS. (See §§ 2.5. 2.5.1, 2.5:& 3.U, 3.3.2, 4.1.2.3.1, 4.1.2.3.2. 
4.1.3.3.1, 4.1.3.3Z. 4.1.4.3.1. U.2.3.1, 
4.2.2.3.2. 4.2.3.3.1, 4.%.3.3.2. 4.2.4.3.1, 
5.1.3.1, 5.1.3.%. IUl. 8.3.2. &.U. 7 .3.1. 
"'.3.2.) In the 611111 nle. both !he poputatian facllllra and 111e ractm:s 
!ellecting !he hll28ld to the oearest individnal (orwell or intake} are evaloated io relatioo te health-based bencl r ks in all pathways. Tbe sensitive enllitOIIIIIBilt factor in thesudac:e water eavhonmental threat is w.,;pted in relation lO ecological-based bent:hmarl<s; however, in the soil 
exposme and airJDisration palbways, the sensitive enviromnent factor is weighted simply oo the basis of · 
exposure to actual contam:inatiou. and no bencbmatks are used. 

The Aw5Jcy chose to use bencbmarks io aU pathw@in_., to commeots that specificaUy -ted-such a change; it is also responding to 
comments that !he HRS sbould better rellectrelativensks aod that the approadles in aU patbways sbonld·be oonsishmt The Ageocy bas co:ocluded that the concerns expressed by 
commeiiters outweigh the~ about unCertaintiet iD the evalwltion of samples collected. in air end soil end about the lad< ol11!8111atery standards and criteria on which to base soil or air 'bencbmad:s that led the Agency not to include beuchmarlrs fur those pathways in the proposed nde. In shOrt. EPA 
careful~¥ considered this point and concluded that theconsisteot 
applicaUoo of beocbmarfcs across all pathways proWdes for the most 
reasonable ase oldata giveo the purposeollheHRS as a s.,.-ing tool. 

EPA generally selected specific criteria based on applicable or televant and appropriate teqUilemeots (ARARsj. excluding Slate standards; that have . been selected for lhe protection of public health and the envimoJJle)t as outlined in the NCP (S5 FR 8666. MarCh 8. 1990}. In the HRS NPRM, EPA proposedcto use l\ICI.s, maJCimum 
contaminant level goals (MCI.Gs), and 
screening conc:enmotions (SCsi based on caocer slope fa<:lors as drinking water beocbmad:s. and Food and Dreg Adminismolion (FDA) AcUoo Levels as bencbmad:s for tbe humao food chain threat EPA also proposed to use Ambieot Water QUality Criteria 

(AWQCJ as ecolCJ!lical-based 
benclmwlcs for the eovironmental threat EPA received 21 comments from 
12 commenters on·wbU:b be:ecbmad:s the HRS sbould ose and whether 
additional iDfonDaUoo sbould be 

· considered in establishlog benclunarks. 
Opini011 w-.s divided oo the use of 
specific IJpes ofbeechmarks: three commeoters supported the use ofMCLs: tbree did not Two c:ammenters 
supperted !he use of.Ma.Co. two opposed sv.ch liSe, and one suggested that EPA toDsidet the eccJilOIIlic impact of usiDB the value of 0 (I.e. the MCLG for a carcjnogen} as a health-based 
beochm>tk Two commenters suggested including relevant Stale dtinkiDg water standards, and one suggested including concenmotions based on RIDs. One COIDIIll!llter expressed cr:mcem that the current la.ck of water quallty standards for many subatances might make the bencbmad< system inelli!ctive io 
idenlif3>iDisiles that pose a signilicaot threat to bmnan bealth. Two 
commen•ers. suggested that carci.o.ogen weight of e.uleoce sbonld be used in 
establjshing SCs(e.&- the individual risk level sbonld be lower fO<a Class A 
carc:ioogen thao for a_CiassBZ . 
carc:ioogen}. Two COIIIIIIfinters suggested 
considering other ~t routes of exposure (e.&- iDbalalion of hazardous substances volatilized from water. or dermal con1act with mntaminated 
water) in establishing drinking water bencbmad<s. 

EPA condlll:ted a mm>ber of analyses on speci6c beochmarics.and on·lhe 
modilir:alion of lilctors to consider in establishiJJs HRS beDr:bmalb. As a tesult of puhlic commeots and these 
analyses.EPAbascouciudedthat the HRS is improved by including 
com:entrations based on nationally uniform standaMs, criteria, or toxicity valnesas bealth-based or ecologicalbased bendunarks ill all pathways and threats. EPA's CODCinsioo is based on · sevecal consideratioas. F"ust. the 
addition ofbendtlruults aaoss aU 
pathways and the use of ARARs for 
those bencbmarlcs improves linkages With the RI/FS process. That is, the HRS benclmwlcswill be those used most 
frequently during RI/FSs. end the additional points prrmded by equalling or ex<:eeding a beocbmark will aid ln 
identifying areas requiring lollow·op in the RI/FS. Secotul. the inlemal consistency ollhe HRS is improved by using bencbmarlcs because 
concentrations measmed at or above beocbm>tk levels are treated in a · 
paraUe! maoner across aU pathways. allowing mOre consistent and fuller use of the relatively costly samplicg data 
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collected during the SL Third, the 
number of lwmious substaDces for 
which at least one bealth-based or 
ecological.J>ased benchmark is available 
is increas_ed. allowing lor more UDifonn 
assessment of sites nationwide. 

The benchmark criteria tbat the 
Agency has concluded are most 
appropriate for·each pathway aud threat 
are listed below. As discosse<l above. 
EPA agrees with wmmentS suggesting 
that bencbmarks also be used in the soil 
expoSure and air migration pathways 
and has selected criteria for these 
pathways based.npoi, the kinds .of 
factors discossed above. WhileEPA 
believes the criteria for the soil 
exposure and air.migration pathways in 
the Iinal rule are appropriate. it is open 
to any comments tbat members of the 
public may wish to subml"t reg~ 
these criteria aud specifically solicitS 
such comments at this time. EPA asks 
that any sucb aimments be submitted 
on or before (30 days after the date of 
publication in the Federal Register). 

For the final "rule; EPA has selected 
the following types of benchmarks in 
each pathway aud threat .subject to any revisions in the-criteria for air and soil 
exposure tbat may be made in response 
to comments. (Bencbmarlcs for 
radionuclides are discussed in Section 
illE of this preamble.) 

• Bencbmarlcs in the groaud water 
migratiOn pathway and the surface 
water drinking water. threat include 
MCLs, non-zero MCLGs. screening 
concentrations (SCs) for non-cancer 
effects based on RIDs for oral. 
exposnres. aud SCs for cancer based on 
slope fact:ors.for oral exposures and 10""6 

individual cancer risk (see Table ~10). 
Because SCs based on RIDs and slope 
factors are used as drinking water 
bencbmarks. MCLGs with a value ofll 
have been dropped as HRS benchmarks. 

• Benchmarks in the surface water 
human food chain threat include I'DA 
Action Levels for fisb or sbellliob. SCs 
for non-cancer effects based on RIDs for 
oral exposures. aud SCs for cancer . 
based on slope factors for oral 
exposures and 11r5 individual cancer 
risk (see Table 4-17). 

•. Benchmarks in the surface water 
environmental threat include AWQC 
and Ambient Aquatic Life Advisory 
Concentrations (AALA.Cs): AALA.Cs 
will be-considered as they become 
available (see Table 4-22). . 

• Benchmarks in the soil exposure 
pathway include SCs for non-cancer 
effects based- on RIDs for oral 
exposures. and SCs for cancer based on 
slope factors for oral exposures~ and to-s 
individual cancer risk (see Table 5-3). 

• Benchmarks in the Bir migration 
pathway include National Ambient Air 

Quality Standard<, National Emission 
Standards for Ha >rdous Air Pollutants 
(NESHAPs) that are expressed in 
ambient concentration units. SCs for 
non-cancer effects based on Rllls for 
inhalation exposures. aud SCs·for ' 
cancer based on slope factors for 
inhalation exposures and w·• individual 
cancer risk (see Table 6-14). 

Several coimnenters susgested 
technical ~ents for deriving 
heaJth.based benchmarks. Although 
qoalifJius infomiation is useful and 
important and is, in fact used 
exlelisively in the RI/FS process. the 
benefitS of illcludins such information in 
the HRS must be bal•nr:ed against its 
limited scope and JIUIPOS" as well as the 
limited data available to determine 
concentration at the point of exposure. 
Consequently, in the final rule: 

• All bealth-based bencbmarlcs are 
set .in refe!ence to the major exposure 
concern for each pathway or threat (e.g.. 
bencbmarlcs in the air JlliSralion 
pathway are set in reference to 
inbalation Only; benchmarks in drinking 
water, the human food chain threat aud 
the soil ~nre pathway are set In 
reierence to ingestion), except for 
radionuclides for which external 
exposure is also coDSidered in the soil 
exposure pathway; 

• All benclnnarlcs are set in reference 
to uniform exp.osure .Ssumptions that 
are consistent with RI/FS procednres 
(e.g.. water consumption is assumed to 
be two liters per day. body weight is 
assumed to be 701cg); 

• State. water quality standarda and 
other State or local regulations are not 
included as benclunarlcs because they 
would introduce regional variation in 
theHRS; 

• A hierarchy has been developed to 
provide a single benchmark 
concentration for each hazardous 
substance by pathway and threa~ and 

• Qualitative weight-of-evidence is · 
not used in deriving SCs for carcinogens. 

In the NPRM. EPA requested· 
coDQilenla on how maoy tiers (levels) of 
actual contamination to considerwben 
weigh tins pQPUlalions relative· to 
bencbmarlcs (Le. which of three . 
alternative methods presented should be 
adopted). EPA received two commentS 
on this issue aud three related 
commentS regarding the weighlins 
factors for each level One commenter 
sopported Alternative 2 (Le.. use of two 
levels of observed contamination aud 
one level of potential contamination). 
Aoother commenter suggested that 
Level n aud Level m concentrations be 
combined to include the range of 
coola)ninaut levels above background. 
but below health-based benchmarks. A third commenter suggested that the 

weighlins factors for each level be 
reconsidered. A fonrth.commeuter 
suggested tbat l'looo of a bencbmark 
factor is inappropriate because it is 
excessively COIISerV&tive and diflicult to 
detect The 6Ith.commenter suggested 
tbat because Level m representS 
concentrations with cancer risks below to-•. populations exposed to Level m 
concentrations should not be considered 

-in the population category of drinking 
water threats. 

EPA condncled a number of analyses 
on the subject ofbencbmark tiers and 
has dropped Level ill contaminanon.ln 
the final rule. Levell contamination is 
defined as concentration levels for 
lalgets which meet the criteria for actual 
contamination (see § 2.5 of the final 
rule} and are at or above media-specific 
bencbmarlc levels; Level II 
contamination is defined as 
concentration levels for tmgetS which 
either meet the"criteria for actual 
contamination but are less· than media
specific benchmarks. or meet the criteria 
for- actnal contamination based on direct 
observation; aud potential 
contamination is defined as lalgets that 
aie potentially subject to releases (Le., 
taigeiS tbat are not associated with 
actual contamination for that pathway 
or threat), These .three tiers are used to 
assign values to both the nearest 
individnal.(or well or intake} and the 
population factors. As a result of EPA's 
analyses ofbenchmarlc. issues, the 
weightins assigned to Levell and Level. 
II contamination has been changed and 
made- consistent across pathways. For 
exal!lple, Level I populations are now 
multiplied by a factor of 10 in all 
pathways. As in the proposed rule. 
potenlially contaminated populations 
and nearest individuals (or wells or 
intakes] are distance or dilution 
weighted. 

Tbe proposed rule summed the ratios 
of all hazardous substances to their· 
individnal bencbmarlcs as a means of 
defining the level of actual 
contaminaiion, aud EPA requested 
commentS on the appropriateness of this 
approach to scoring mUltiPle substances 
detected in drinking water. Of the 10 
comments in -response to this proposal. 
nine strongly oppOsed the proposed 
approach, particularly.wben applied to 
drinking water standards [Le.. MCLs), 
MCLGs. aud noncarcinogens. One 
commenter supported the proposed 
approach. 

EPA has decided to retain the 
summing of ratios of hazardous 
substances to their individual 
bencbmarlcs, but in a modified form. Tbe 
final rule sums ineasures of carcinogenic
an4 noncarcinogenic effects separately: 
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concenltations specilied in regulatory 
limils (e.g;; NAACS.MC!.s. or FDA 
Adioal.evels) are aotinduiled in the • algaritlmi. EPA . ...,. that 
~estimilte:::.:; risk 
would be obtained by suniming the . 
ratios ofli&Z&illoos sabsta!lces to their 
ir.Uvidual RIIJ.Msed """""""atiolis by 
segsegatingsubstances acCording to 
major elfect. ...... orgin. and 
mecbaDism of action. In fact. such a 
segtegation is teCOillllll!tid dUring the 
Rl/FS.no-.~ 
benduamb am ased ill the HRS to 
provide a ldperwei&f>t1Dpopulations 
exposed to I ..... sabolaDces at 
Ie..ls tbet misbt result in adwtse bealdl 
effecb. As a c c 11 r ·ce EPA believes 
that use of tbe ......med tatios of 
bazardoa& oubsl8aces within padrways 
and th!eats to their iDdividDal RID
based bendmmrk levels is appropriate 
for tbe... • '8 _.,oftlie fiRS. 

EPA ptoposed and solicited COIIIIIIeSlls 
OD 8 - ofltr4 to lo-' for indi-vidmd 
canc:et risk Ie..ls of coucem in 
establisbias Ie..ls of actoai . 
oontaminalion with respect to bealth
hased beaclanatlaL EPA r:eceived eigbt 
COIJllllelliB COIICI!IIIing this risk range. 
FourCOIDIIIeliters _.ted testricting 
the.._ tow• to 10"~ primarily 
because lhis .._woald be consistent 
with risk levels identified in the NCP 
and used by other EPA regulatory 
- ThteeaJi!!DW!~erS said the ses liir caa:iliogeas should be the w• 
individual caaoer risk level. One 
coQamenter.stated that 10""4 to to-7 

generally is. the risk..._ considered for 
Superfund response."The 6nal tule 
defines only two levels of actual 
contamination: ai(p>i&cantly'above 
baclgu•md and equal to or above· 
benclmiarlc. and slpificantly above 
baclgroond but leas than bencbmatk. 
Wbenan appiK:able or relevant and 
appropriate requilement does riot tixist 
for a C8ICinogeD. ~A selects remedies 
resulting in cumulative risks that fall 
within a range oftlr"to to-6 _ 

incremental individual lifetime cancer 
risk based on the use of reliable cancer 
poteucy iDfonnation. EPA·bas selected 
lheto-<screeniug risk level in defining 
the HRS bencfnaart-level for<:aru:er risk 
because it is the lower end of the cancer 
risk..._ ft.e.. to-to 10"') identified in 
the NCP and used by other EPA 
regulatory prof!I3UIS. 

Two l:ommeaterS objected to 
assigning releases o_f substances with no 
benclunatks to Level U as a default 
value. One sUggested asSigning 
unknowns to Level m because 
substances that ""' frequently released 
or are bown or suspected to cause 
health problems are s)udied before 

those that are DOL The other objected 
because "the absenr.e of <lata is not 
data.. 

Bet:ause EPA baS decided to adOpt a 
beuchiDarlt system incorpOrating only 
two levels of actual a:mtamillation. the 
default level is Level ll.lfncme of the 
h=mlous substances efiaible to be 
evaluated at a sampling location bas an 
applicable benclnnarlc,.but actoal 
contamiDation has been establisbed. the 
actual cmtamjn•tion at the location is 
assig11ed to Level II. · 
L Use FactDn; 

The proposed HRS iru:luded facimS to 
assign values to uses ofpoteotially 
aifectedresources iii the.tluee migration 
pathways: gr:ouad water use (clrinJdDs 
water and otbet)in the grouud water 
migration palbway, drinking water and 
other use and fisbecy use iD the surface. 
water JDiiration pathway, and land use 
in the air mljp:ation pathway. 

EPA received a DUIDber of comments 
on each of these factors. '1'be 
commenteruaised specific objections to 
distinctions chaWil among various 
potential uses and. to the weights 
assigned to those uses. Fot """"'Pie. fot 
the grouDd water use factot. some 
C0ii11111!1item ....ned that the HRS 
should DOt deJmeate between private 
and public water supply contamination. 
FO.. tbe Slllface water use Inctors. a 
commeuter~a.._of 
assigned values Int in:igation of 
commercial food or forage crops· 
because· Of variations in rates of uptake 
of hazardous substances. Fot the land 
use factot, two COIIIiii2RteiS urged giving 
greater ccmsideration to institutioaal 
land use beca.,...of the sensitive 
populationa that would be exposed. 

Partly in response to these· comments. 
and in an effort to simplify the HRS. 
EPA has substantially nmsed the 
method of incw:poratiDgtesoma:-use 
information in llqels factor categwies. · 
The field t2st indicated that collecting 
dala·ou each of the use factots ilrrolved 
considerable effort at DlaiiJ sites. In 
addition. because of"weigbtiog factors 
applied to polenljally tviltaminated 
populatioas, at sites with no actual 
contaminaticm. use factors were 
contributing more to the ~Is value 
than were large popnlatious. As some 
commenters pointed out. the uSe factors 
mixed concerns about buiDan health 
with concerns about the value of the 
resource and. tbetel'ore. Were pattiaDy 
redundant with population factors. To 
avoid rednndancy with human health 
c<incetns as evaluated through the 
population factor. EPA has made major 
chariges in how teS0!1t& nses are 
evaluated and scored in the final rule. 

In each JDiiralion pathway; the use 
factors hne been repla<:ed bv a · 
tesuw:as facto< that assips~ to 
resoun:es ajlptopriate !Dr the palbway. 
In addition, a.•-iaces factor has been 
added to_the soil exposwe pathway. The 
resoun:es factor fot a pathway is 
assigned a maximum of five points if 
any of the resomte....,. for that 
pathway exists wilbin tbe taqet 
distance limit in tbe8J:OUDd wa~ or 
surface walerft!isniticin palhway, within 
one-half mile of a ooun:e in dli: air 
JDiaration pathway. otwithin an area of 
observed rontamin•tioa .ill the Soil 
exposure pathway. If DOlle af tbe uses 
exists. tbe factor is assigDed a value of 
0. 
The-factor in the ground 

water JDiiration padiway assigns a 
v'!lue of li !Drwellssapplyms watet for 
in:igation of COii2llleldal food or 
commercial forqe aops (five.acte 
minjmum). watering-ofCommeJ:'(:ial 
livestock, as an ingledient in 
commercial food preparation. or as a 
supply for eommercial-calture or for 
a makw ~ desigaated. water reaeation 
area {tioa:ludmg clritJkins.water useHor 
example. water pads {see § 3.3.3). A 
value ofS is also asoiped if the water in 
the aquifer is usable fot drinking water. 
but not used. 

- Theresomcesfactot-inthedrinking 
water threat of the surface water 
migration pathway assigns a value of 5 . 
if the surface water is designated by a 
State for drinking water use but not 
used. or is 11Sable but not used for 
drinking water. In addition. points may 
be assisned f!J< intakes supplying water 
fot itrigatioD. of commercial food or . 
coliUlii!!Cial fotase aops (6v<H~Cre 
minimum~ waleDDg of commetcial 
livestock. as an ingledient in 
commercial food _.moo. or if the 
water IH;tdy is used as a major or 
des;anated wati""""'""tion·area (see 
§.4.1.2.3.3). The fishely.use factot has 
been deleted to avoid double-<:ounting 
of 6sberies. 

In tbe air JDiaration pathway. the 
tesoun:es factor is assiped·a value of 5 
if there is commercial agriculture or 
commercial silvicalture. or a major or 
designated·recrea6on mea: within a half 
mile of a source {see § 6.3.3). The 
distance of One-half mile for tbe 
agricultural. sihico1tural. and 
recteational ateas.,.,.. determined by 
the distuu:O weightiag fai:tots for the air 
lnigratiou palhway. which rellect the 
rapid rfimiilisliing of air contaminant 
concenttations beyond one-half mile 
from a source. Therefore. resources 
beyond this distance are-not considered 
in this pathway. 
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A rw>urc:.;s,fac;_!qr h~ 3lso _b~ . 
added to. !he ~<:nt pOpulation threat 
of the soil. expoSure pathway; The factor 
is .Ssigi>ed-.: value .of 5 if there is· . 
c:Omm~ a~ c:OJJUDercial 
silvlcuitiire, <ir c:amuierciallivesioclc 
Production or grazing on an area of 
observed contamination-at the site. 
]. Sensitive· Environments 

The prop;,sed ruleel(pimded the list of 
senSitive environiil!mts coniidetably 
and, Tor tbe smface water and air 
pathwa~ ~ted an Sensitive .. 
envfronil!ents williiil !he taigefdistance 
limi~ 'rather than just the one with the 

. h!ghest a~ei! vame;for"jhe soil . 
-exposure jiathw.y, only' th.-sellsittve· 
enviroQmeut assigned the highest-value was: eotmteli Polelitially.contaminitted 
sensitive eu~ were distance/ 
dilution weiglited; in. the SU!face water 
enviro-nmental tbrea~ actual 
contamination of sensitive environments 
was eva.J.uated on the basis.of 
ecolQgical-based beoclunarl<s, 

EPAreceiv_ed relatively few· 
·comments: on isSuesnlated to sensitive 
enViroiunents. HoWever. participants in 
the field test reqilest~ !'larification of 
three categprit!.s of sensitive 
environments iiwolving spawning areas,. 
migratozy pathways. imd feeding areas 
critical for the maintenance of a fish 
spe~ within a river system. coastal 
embaymen~ or es\Ua!Y. In particulaJ:, 
critical migratory pathways and feeding 
areas were difficult to identify and 
seemed1o provi«;le little discrimination 
amOng surface waterS in some areas of 
the COllDIIy- ·- . . 

EPA-has redefioed critiCal spawiring 
a -.as to include sbeUfish beds, and has 
limited the areas to those used for 
intense or CQncentmt~ spawning. by a 
given SpeCies. Critical migratory 
pathways and feeding areas have been 
combined into a single category and 
limited to anadromous fish (i.e.; fish that 
ascend from the ocean to spawD.), which 
face special problems in migrating 
substantial distances between the ocean 
and their spawping areas. These feeding 
areas are further restricted to only those 
areas in which the fish spend extended 
periods of time. Examples include areas · 
where juveniles of anadromous species 
feed for prolonged periods (e-~ weeks) 
as they prepare to migrate from· fresh 
water to the ocean, and holding areas 
along the adult migratozy pathways. 

Terrestrial areas used for breeding by 
large· or dense aggregations of 

·.vertebrates (e.g.. heron rookery, sea lion 
breeding beach) have been added to the 
list of sensitive environments to parallel 
the spawning areas listed for fish 
species. Water segments designated by 
a State as not attaining toxic water 

quOllt;y.standan!s bave be"'! removed · 
because these environments are already 
degraded and thuS are not ~OilS IO . 
the other sensitive ~vironments listed. 
Also; the assiSnOd value tor .staie · . 

. desigilated areas for protection·or 
maintenance of aquatic life-has been 
changed from 50 points to 5 points.(see 
Table~ infinalrule} to be consistent 
witli the points aSsigned Under the 
resources factor £Or State designated 
areas for drinking wa\Of use: · 

In response to public tommen~ . 
National MODUments have·been added 
to·the tOO.pomt category im.tlie list of 

. terrestrial sensitive .environments 
c:Onsiileted under the ;roil exposuie 
pathWay. "State de~ led aatura! 

· areaS'~ and "partiCular areas; relativelY 
small in size, Important to the 
maintenance of unique biotic 
communitie:s" were also added to the 
list of terrestrial sensitive enVironments 
in response ·to public comment.. These 
latter two categories were already 
considered·in the air and surface water 
pathway evaluation of sensitive 
enviro-milents. (See Table ~-l 

The method for evalaating wetlands 
has been revised, partially bei:ause 
participants in the field test bad 
dilliculty identifying discrete W.llands
Some-wetlands were patchy and could 
be~edasonel~or~ysmall 
wetlands. Other wetlands were divided 
by river5 or roads- or changed froiD. one 
type of wetland to another, making it 
unclear whether more than one wetl~ 
should be coutited. ·To: eliminate these 
difficulties. wetlands arenpw evaluated. 
on the basis of sizi. and levcl of 
contamination. In the air ~~tion 
pathWaY. wetlands are eValuated based 
on acreage and level of co~tamination 
(see§ 6.3.4}; in the surface water 
migration pathway. wetlands are 
evaluated by linear frontage along the 
surface water hazardous substance 
migration path and level of 
contamination (see§ 4.1.4.3.1). 
Distinguishing among wetl;mds on the 
basis of size and level of contamination 
should improve the ·discriminating 
ability of the sensitive environments 
factor. In the drier portions of the 
country. where even small wetlands 
(e.~ prairie potholes) are very 
important. small wetlands may also 
qualify as .. particular- areas. relatively 
small in siz~ important to the 
maintenance of unique biotic 
communities.•' 

Sensitive envirOnments other than 
wetlands are not evaluated on the basis 
of size for several reasons. Most other 
HRS sensitive environments· tend to be 
less common and less widely distributed 
nationally than wetlands [e.g .. see EPA's 
1989 Field Test of the Proposed Revised 

HRS) and, lherefore. their numbers and 
boundaries tend to be easier·to identify. 
In addition. the value of many sensitive 
envirOnments is independent of size: for 
example. the size.of a critical habitat of 
an endangered species may v...Y solely 
due to the type of species present 
FUrthermore, pole!ltial or actnal 
contamination of even.a small p~o~ of 
many seDsitive euuhowuents-for: 
example. a wildlife refuge . 'Jmtfs to be 
viewed as 11118cceptable. 

An ecosystem bioaccumu1ation 
pcitential factor has been added.to the 
waste characteriStiCS" factor category of 
the surface water enviromnental threat 
in response to- comments that hazardous 
substances that demonstrate an ability 
to bind to sediments ud/or to 
bioaccumulate (e.g.. PCBs. me.'"CUI')'} tend 
to pose the greatest long-teon threats to 
aquatic organisms. The accumtdation of 

. hazardous substances in the aquatic 
food chain can result in adverse effects 
in aqua~c species cind in other animals 
that ingest aquatic species (e.g" 
waterl'owl). The ecosystem 
bioaccumulation -po~ential factor differs 
slightly from the _bioaccu.mulation 
potential factor in the human food chain 
threat primarily in that all BCF data are 
considered in deriving it' and not just 
BCF data for hnman food chain 
organisms. 

The EPA ambient aquatic life 
advisory concentrations (AAI.ACs) have 
been added to the data hierarchy used 
to assign the ecosystem toxicity value 
(see § 4.1.4.2.1.1). The Natural Heritage 
Program alte~tive sensitive 

. environment rating factors have been 
removed from the rule because of 
problems that arose dlllin8 the field 
tests; field test participants found that 
the availability of information varied 
substantially among Sta~ However. a 
Natural Heritage Program Data Center 
can assist in identifying·many of the· 
sensitive environment types listed in 
Tables 4-23 and ~-
K. Use of A vai/ahle Data 

A number of commenters stated that 
aU available data should be used when 
.scoring a site. Several cited the tiered 
approach to hazardous waste quantity 
as a model that could be applied to 
·other factors. Under this method. -where 
data are· available. "they would be used; 
where data are not available, defaults or 
inore.generalized approaches would be 
applied. Several coimnenters 
specifically suggested wing this · 
approach for ground water flow 
direction and for scoring mining sites. 
These collimenters argued that it would 
be less expensive and time-consuming 
to use available data when scoring a site 
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than to wait until the remedial 
investigation to considet the additional 
information. 

EPA considered modifying the HRS to 
allow the use of additional data. but 
determined that further expanding the 
HRS to account for V3Il'in8le1rels of 
data availability is inconsistent with the 
HRS"s role as an initial screening tool 
Adding tiers to various factors to 
accommodate the use of all available 
data would make the HRS considerably 
more difficult to apply aod COuld lead to 
substantial inconsistericies in how sites 
are investipted aod evaluated: EPA 
Regions-and States would bave to 
determille. for each set of data 
presented. whether the data quality was 
good e.nc>ugh for thJ! data to be 
considered. Debates over .decisions on 
data quality coUld delay scoring and. 
l!itlmately. delay cleanup at sites. 
Therefore. the Agency believes that the 
limited nse of tiers in the final HRS 
represents a reasonable tradeoff 
between the need. to limit the 
complexity of the system aod the desire 
to accommodate risk-related 
information that is generally outside the 
scOpe of a site inspection. 
L. Ground Water Migration Pathway 

The proposed rule included a number 
of significant changes in the ground 
water migration pathway: new 
hydrogeologic factors were added; 

populations were. distance weighted • Considering use of a radial· impact unless exposed to actual contamination: area when dire~onal release routes can a maximally exposed individual (MEl) be determined. Only a half circle with a factor ••as added; the target distaJlce three-mile radius for the dowogradient limit was exteuded: amobilityfaetor .portion (aoda half-mile radius for the. was added aod combined with toxicity: rest of the circle) should be considered _and a wellhead protection area factor - when scoring; 
was added. F"J8Ure 5 shows the proposed • Differentiating between upgradient ground water migration pathway and aod downgradient areas nsing . the final rule pathway. topographic maps. evaluating water Ground water flow ~tion. Neither levels at wells. aod noting the presence the original• HRS.nor the proposed HRS of major surface water bodies: · 

• l!xpending the effort to obtain directly considered ground water flow accurate data aod -~"'A-'- selected direction in O!Vlllnating lalgets. The . ---..... proposed HRS indirectly considered upgradient locations as a precaution · ground water flow dilection by against unanticipated anomalies; weighting popolations based on actoa! • Excluding drinking water wells where analytical data prove no aod potential contamination of drinking contamination is present waterwells. · 
• Having a .. professional'' review EPA received 50 letters from 40 available information and conduct a site commenters on this issue; 27 letters visit 

re5p9nded to the ANPRM. 21 to the • Using available flow direction data NPRM. and two to the field test report. and developing regionally based Commenters included eight States. three defaults when no data are available: Federal agencies, the mining, petroleum. • Installing. Piezometers to determine chemical and cement industries. ·Dow direction in the PA/SI phase and utilities. and professional engineers. The when no ground water fiowdata are comm.enters supported the consideration available; 
of ground water Bow direction: data. at • Incorporating ground water flow least in soine circumstances. Numerous direction into the .. depth to aquifer" and commenters urged the nse of ground ""distaJlce to nearest well/population water flow direction data when they are served"" scores: aod either available or easily obtained. They • Affordfug responsibl~ parties the suggested several methods to opportunity to determine flow direction. incorporate Bow direction, Including: BtWNG cooe 6560-SG--M 
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Figw ,s. 

Ground Water Migrati~n ~athway 
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Comu)enwo._.ted that data on 
ground water no..- are either readily 
available or can be easO, obtained at 
reasonable cost aod are DO more 
imprecise thao other aspects of the HRS. 
Some commentem alated tbat the level 
of e1tort required io estimate the 

. .i:'irection of sround water llow is no 
greater thao that required to detemiDe 
other hydrogeologic~- in the 
HRS. 

EPA reviewed a nmge of options for 
coasidering ground water llow direction 
m·evaluafiD8taEgel!. For the teasons 
discussed above under "Use of 
Available Data." the Apncy decided 
that it w3a not feasible to adopfa ~ 
approach In the taJse!B factors for · 
evalnafiD8 ground water llow direction. 
EPA does not agree thaUncreased 
accuracy warrants the increased 
complexity of 8l:CCl111lfiD8 for gronnd 
water llow ~on. becanse this level 
of accuracy is DOl required for a 
~tool that is intended to assess 
relative risk. This level of aa:uracy. 
however, is needed to determine the 
extent ofmnedial action and. therefore, 
is appropriate afthe time of the RL 

EPA disl!grees with the argument that 
delenDlniJii ground water II ow diieetion 
is no more difficult than determining 
other ground '""ter facton. Aquifer 
lnleroonneclions aod discontinui- .. 
well as hydraulic coDdnctmty aod 
depth to aquifer. which are evaluated In 
the finalmle. are geologic features that 
are unlikely to change over the short
.lerm.·ln conlras~ groaod water flow 
direction can be influenced by factors 
such .. seasonal flows aod p111llpirig 
from well fields. In addition. the groaod 
water llow direction may ~different in 
each aquifer at the site, aod·the 
direction·ofhazardons·subatance 
.migration is-not always the same-as the 
direction of gronnd water llow. 
Therefore. data on ground water flow 
direction would aeed to be considerably 
more extensive than would the data 
required to documeot the other 
hydroseolog;c·factors. EPA notesthatln 
the finalmle. many of the other 
hydrogeologic factors considered have 
been simplified aod the sorptive 
capacity factor has been dropped. EPA 
also notes that ground water flow 
direction was not identified in SARA as 
a portion of the HRS requiring further 
examination. even though ground water 
flow direction was not considered in the 
original !IRS aod the Ageocy had 
received criticism similar to the above 
comments prior to enactment of SARA. 

Although the final rule does not 
consider ground water flow direction 
directly in evaluating targets. it does 
consider flow· direction indirectly in the 

method used to evaluate laJ:get 
populations. H wells have opt been 
contamlnated by the site. as the 
commenters assume upgradieot wells 
would nnt he. the population drawing 
from lhnse wells is distance weighted 
and. thus; populations drawing from the 
weDs would have to he substantial 
before a laJ&e number of points could be 
assigned Noteover. in addition to 
providing a ioAiasure of the pojJUlation at 
risk from the sita. the target factors 
affmd a measme of the valne of the 
gmuDd water ieaowi:es in1he area of 
the si~ aod of the potential aeed Inr 
expanded uses of the ponnd water. 

Aquifer intezr;tmnections. Aquifer 
intetconneclions facilitate the transfer 
of ground water or hazardous 
snbstanees between aquifers. The final 
rule specifies that ifaquifer 
intercmmections occur within two miles 
of the sources at the site (or within areas 
of ob.served ground water contamination 
attriboted to somces at the site that 
extend beyond two miles from the 
solll<ies), the intercoJmected aquifers are 
treated as a single aquifer for the 
pnq>nses of souring the site. Thus, Inr 
example. when an observed release to a 
shanow aquifer has been identified. 
lalgets using deeper aquifers 
interconnected to the shallow aquifer 
are incloded in the evaluation of the 
combined aquifer. This approach is 
common to the original as well as the 
revised HRS. 

In practice..EPA has found that 
studies in ihe field to determine whether 
aquifers are interconnected in the . 

. vicinity of a site will generally require · 
resourCes mOre consistent with remedial 
investigations ethan Sfs. espei:ially where 
installation of deep wells is necessary to 
conduct aquifer testing. Thus. EPA has 
in the past relied largely on existing 
information to make such 
determmations aod the Agency finds it 
necessary to continue that approach. 
Examples of the types of infonnation 
useful in identifying aquifer 
interconnections were given in the 
proposed rde. This infOrmation includes 
literature or Well logs indicafiD8 that DO 
lower relative hydraulic conductivity 
layer or confining layer separates the 
aquifers being assessed (e.g .• presence 
of a layer with a hydraulic conductivity 
lower by two or more orders of 
magnitude); literature or well logs 
indicating that a lower relative 
hydraulic conductivity layer or confining 
layer separating the aquifers is not 
continuo~ through the two-mile radius 
{i.e .. hydrogeologic interconnections 
between the aquif~t:> are identified); 
evidence that withdrawals of water 
from one aquifer (e.g.. pumping tests. 

aquifer tests. well tests) affect water 
1e~ in another aquifer. aod observed 
migration of any constituenis &om one 
aquifer to aoother within two miles. For 
this last type of infonnation. the 
mechanism of vertical migration does 
not have to be defined. aod the 
constituents do not have to be 
atto"lrntable to the site being evaluated. 
Other mechanisms that can canso 
inlerconne.ction ("4J-, boreholes. mining 
activities. faults. elc.) will also be 
considered. While the descriptive !ext 
has been removed from the l1lle. the . 
approaches mentioned in the ptoposed 
rule will be nsed in making aquifer 
interconnection detemdDalions. In 
general. EPA will base such 
delemlinations on the best information 
available; In the absence of definitive 
studies and where costs of field studies 
are prohibitive, the Ageocy will rely on 
expert opinion (e.g.. U.S. GeologiCal 
Survey staff or State geologists). In the 
absence of such infonnation. EPA 
assumes that aquifers are not 
interconnected 

Ground water potential to release 
factors. EPA proposed replacing the 
depth to the aquifer of concern and 
penneability factors of the original !IRS 
with depth to aquifer/hydraulic 
condoctivity aod sorptive capacity 
factors. EPA teeeived more thao 75 
cOJJUnt!nts on these factors. in addition 
to general eomments on evaluating 
ground Water p_o~~ to release in 
response to the ANPRM. 

Several commenters l!IIPported 
coosideration of depth to. aquifer in 
evaluating the ground water migration 
pathway. One commenter stated that 
use of a depth to aquifer/hydraulic 
conductivity matrix. which was · 
inteoded to reflect travel time to ground 
water. was an .improvement over 
considerlns these two parameters 
individually aod additively. Concerns 
were raised. however. about how to 
delemiDe depth to aquifer. In addition, 
commenters stated that the two-mile 
radio$ for evaluating hydrogeologic 
factors should be extended to four miles. 
while nthers commented that the 
distance should be measured from 
vertical p-oints as near to the source as 
possible. 

Commenters generally supported the 
proposal to include hydraulic 
conductivity~ although many believed 
that the proposed method was too 
complicated; several commenters 
suggested that the single least 
conductive layer(s) should be used. 
Anoth.:!r concern was the lack of data 
for detennining.hydraulic conductivity. 
One commenter stated that unless data 
can confirm that the geologic strata 

1 
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extend t!Jroushoot the entire area of a 
site. assigning a hydraulic conductivity 
value is highly questiouabte. 

Some commenters offered alternative 
approaches to evaluating hydraulic 
condnctivity. These inc:Nded replacing 
the proposed methOd with: 

• Assigned "confideoce levels" tied to 
professional estilliates based oo regional 
data and judsment; . 

• Considenltion of aclualtravelti:ne 
in the unsaturated ~or 

• AD.-11:S$U111Ptioa Of JIYIXimmn 
hydraulic coud11divity- the 
various seoJosicalla:vers below the site. 

More than 20 COIIIIIIellls were reoeived 
on the sorptive.capacity factor, but there 
was little consensus .among the ....,.m..,ters. A JWinbes of commeuters
agreed that the factos should be added. 
bat stated lbat the approach was not 
detailed enough and that more waste
and site-specific information should be 
. reqmred Othercommenters agreed that 
the factor-was an improvemea~ but said 
that sorptive capacity should be 
dropped because the waste- andsite
speci6c.inio:mation needed for an 
accurate evaluation cannot be culi.ected 
during a screeuiDg process. Others said 
that it was too complex as proposed aod 
should be dropped. . 

Based on these comments and the 
field test i:esults. EPA examined the 
depth to aqoiier/bydraulic condoctivity 
aru1 snrptive eapaciiy factors. The 
examination showed that tbe lowest 
hydraulic C:Onductivily Jayer(s} 
accounted for almost an of the travel 
Hme to the aquifer if iume-foot or three

. foot minimum layer thickness was used. 
Accordingly, in the final rule. the depth 
to aquiferlbydraulic conductivity factor 
has been replaced with a simpler factor, 
travel time, wbich is.determined using a 
matrix of the bydroulic conductivftY and 
thickness of the loweSt hydraulic 
·conductivity layer(s) with at least a 
three-foot thickness. (See § 3.1.2.4 and 
Table :f-7 of the final rule.] 

To cooform with the change limiting 
the travel time factor to the least 
conductive layer(s), and to meet the goal 
of simplificatioo. a change to the 
sorptive capacity factor was necessary. 
The proposed role evaluated this factor . 

using an layers between tbf, S01IICe and· 
the aquifer. In reexamining this factor. 
EPA conduded that depth to aquifer is 
one of the major parameters a1Jecting 
total sorbent coatent. at least within tbe 
HRS nmges for the factor. Depth to 
aquifer~ indirectly reflet:ts 
geochemical retanlatioo mechanisms 
liei:a-. an eJK beiDs equaL the eJrect 
of these retardatioa mechanisms 
inaeaaes as the depth to aquifer. 
increaaes. AI the field teat lites. nsing 
ouly the 18yer{s) of lowest hydraulic 
condacliviiJ decn ited the calculated 
sorbeal-betw- to and99 
percent. For these reaacnis. EPA li8S 
decided lo zeplace the soqnive capacity 
factor with a depth to aquifur factor.. 
(See §3.1.2.3 and Table 3-li of the final 
rule). 

M. Surface Water Migration Pathway 
The proposed rule made major 

cbaDaes to the evaluation of releases or 
threatened releases to surface water. 
The patlnvay was divided into four 
threats: drinking water,lnunaD food 
chain. recreational use. and 
environmental. Other chaD&es included 
consideratioo ot: flood pOtential: revision 
of potential oveiland flow; addition of 
dilutioo weights for potentially 
conhnninated populations; extension of 
the taJsel distaru:e limit to 15 miles: 
revision of thepersistem:e factor to 
consider more degradation mechanisms: 
addition of a bioaccumulation.factor for 
evaluation ofhumanfond chain · 
toxicity /persistence and populations; 
addition of ecosystem toxicity to 
evaluate the environmental threat and 
addition of a maxfinaUy·exposed 
individual factor (ME!) factor to the · 
drinking water threat. Figure 6 shows 
the propOS!!d rnle and the over!aod 
Bow/flood migration component of lhe 

. surface water ~tion pathway in the 
final rule. 

Recreational use threat. SARA stated 
that the HRS should consider threats to 
surface water used for recreation and 
drinking water, aod the proposed HRS 
included a recreational use threat in the 
smface water migration pathway. A 
number of States. several companies 
aml trad~ associations. and two Federal 

agencies identi!lecl problems with the 
proposed rec:n!allonai11Se threat.. Some 
commeuters objec:lecl to weightmg it as 
heavily as the d:inklns water threa~ 
wbile otlws susgested that evaluating 
the threat was too complicated for use 

· in a oaeeoiDg tooL Many commenters 
said that proposed methods for · 
assigning values to recreation areas 
were too broadly drawn aod that e. 
limitediUIIIIber ofzec:malion areas 
should be CODSidered. Two commenters 
~ usiDg actual attenclanc:e data. 
and one commenter~ that 
recrealioaaluses be CODaiilered in other 
pathways as well. 

EPA's field- iadicated that the 
recrealioaaluse threat evaluation was 
too complex fa. HRS parposes and. at 
the same time,. wu-aotverg accorate. 
Several field test p8rticipauta 
COIIIIIIeDted that the i!ocleation taJset 
population was dil&cult to evaluate and 
that the app<oa<hfor determining 
population was ~lfi and time
cousllllliDg.lu addition. the _.,Jation 
factOr did not pro¥ide meaningful 
discriminationamoag sites. The 
pt_.,ed nile used the p&ysicai 
dla!actoristics (e.&. capital 
impJoweWeuts).ofa iecreatioual site as 
the basis fordetemJiDiDs the distance 
limit used to evaluate population. but 
because major aod minor sites may 
bave.the same types of capital 
~(e.&. boat ramps. piCDic 
!acililies).tbe same distaru:e limit could 
be aosociated witb a minor recreation 
area and a major recreation area. The 
alternative approach would be to 
require actual ose clata to evaluate 
targets; however, si~c 
population data aie not available for 
many' recreation areas. making it 
dil&cult to obtain accmate estiinates of 
the popcJat:ion' at risk. The target 
distance limits. which raeged from 10 to 
125 miles. also cootributed to tbe · 
problems With evalualiDg taJsets. The 
Agency invited comments on relining 
theSe calculations: no alternafure 
app;oaches were suggested. and EPA 
did not identify viable alternatives. 
tlll1JHG; COO< .......... 
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Figure6 

Surface Water Migration Pathway 

PROPOSED HRS 

Likelihood of Release ....--------, Observed Relea<;e 
or 

Porenlial to Release 

By Overtmd flow 
Containment 
Runoff 
DistanCe to Surface 
Water 

By Flood 
Containment 
Flood Frequency 

X Drinking Water Threat 

Waste Cbanlcteristics X 
·Toxicity}Persisience 
Ha:zaidous Waste Quantity 

+ 

Targets. 
Maximally Exposeu 
Individual 

Population 
SmfaceWater Use 

Human Food Chain Threat 

Waste Characteristics X 
Toxicity/PeJSistence/ -
·Bioaccumnlarion 

Ha:zanlous Waste Quantity 

+ 

Targets 
Population 
Fishery Use 

Recreational Use Threat 

Waste Characteristics X 
Toxicity/Persistence/Dose 
Adjusting Factor 

Ha:zanlous Waste.Quautity 

Targets 
Population 

+ 
Environmental Threat 

Waste Characterisitics X 
Ecosystem Toxicity/ 
Persistence 

Ha:zanious Waste Quantity 

Targets _ 
Sensitive Enviroiunents 



REFERENCE 1
Page 30

Fider.u ltegislei J VoL 55,.No. 241/ Friday, December 14, 1990 I RUles and Regulations 

Surface Water Migration Pathway -
Overland Flow/Flood Component 

FINALHRS 
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EPA is alsoamcemeol that many 
qualities of......,tioo meas(e.g.. 
uniqueness. attracu-_ wide} 
caaaotbe readily '!"IJiti&dor 
measured. ...... -llisiJi&cant. 
pJ:<Iblem5foruc:i • s1ael "l'lmefore. the _ _._1hleat has been 
........-d from lbe &nalnle. Jastead. 
f~clors related II> recreatioaal- are 
beiDS iaclw!ed ill ille •I of .....,.,.... factors ill the air, satface water, lllldpoaad _..,..._ 
pathwaJ&.{See·the dke ·anof 
....-factors aiJcloe""" u 3.3.3. 
4.u.s.3, .u.u.a. """1113 of the rule.). Recnatioaal-ioalao a lll8jo< 
CORJii"'W' efthe .. t - of the allra<:li,..,.../-=-ibililr-iathe 
soil exp0sme pathiNIJ (see§ 52.1.1 of the rule). - · 

HUlllDll /DOd cbaiD.. SARA.requiles 
that EPA consider "'be damap II> 
natural resowces wiW:h mq affect the 
human fociil c:bain • • - .Acron!iv&IJ, 
the s1llface watermig<ation.patlniray of 
the proposed rule indJ•ded evaluation of 
threats to human~ealth via the aq1>alic 
food chain. 

A number of mmmenters sussested 
that teaestrial food c:bain threats should alsc> he ~ted becaaaemostofthe 
food eaten in the UDileci.Siates 
<>ri8jnaleson land. aud the teaestrial 
h1111181lloocl c:bain is, duo:efore,""""' imPf1danl than the aquaticJnuaan food 
chain. Commsnters specifi"""' stated thattheHRS should........,.tfor human 
food<:bain llueats inwlviog ilripted • 
crops.livestoclo:o arul same llllimals. One 
commeulet stated daat the SARA 
mandate would not be ruJfilled if only 
aquatic bnman food chain llueats were 
evaloated. 

After conducting an imrest;gatioo into possible melh<ds, EPA detetwiued that 
it woofd not bepr.oclicallo include a 
separate eoaluatioo of terrestrial human 
food chain threats in the HRS. The 
terrestrial food chain is more complex 
and site-specific.arul is less understood 
than the aquatic food chain. and its 
assessment requires considerably more 
data. These factors render evaluation of 
the relative risks associated with the · 
len'estrial human food chain wen 
beyond the capability of a screeniog 
system such as the HRS.. The final rule. 
therefore. does not separately evaluate 
terrestrial human food chain threats. 
These threats are. however. CODsidered 
indirectly under the resources target 
components in the ainnigration 
pathway. ground water migration 
pathway. soil exposure pathway. and 
drinking water threat portion of the 
surface water migration pathway. 

The proposed rule required the 
estimation of bioaceumulation 
_potentials for hazardous substances 

posing threats Via the humenfood chain.. 
One COlJIJilelller slaiP.d lhat the 
estimation ofbioatcamulatinn 
pnteBtials requires"""""""'" Ume and 
............ - daat this step sboofd be dropped from 1be HRS. 

EPA.disaqp;eea and c:unsiders the 
bioaccawlatioo ~ oflw:anlous 
""""""'""'II> be-the most impottantfaclms delallliuiug the "depoe 
of human health tlnutposed by 
substances 'ria the bnman loocl chain. 
Suhotanc:es that iiD DOt bioaccmnnlale 
pose Jess of a tlimat'Via1be human loocl 
chain than sabstances daat 
bioa< · u le!e aD ebe beiDa equaL 
Ccnuaae)y, wbot · nrilh hish 
bioa · · ! tiaiputeutials canpooe 
very ;;g "&untllnatsvia the human· 
loocl chaiD .,....If !bey are only 

· moclaalely-.:, or are present in 
modestqaaDiities. EPA believes that 
compilingJrioa "'"•"'lioa potential 
tahles will redate lbe elrort and 
reooun:es MqUiled. to score this factor. EPA m:eiYed.....,.) CQIDIIJeilts · 
staling that bioawwnnlatioo potential 
was not smonsullkient weight in the 
~ofhumenloocl chain threats. 
EPA eValuated ille use of 
bioaccumnlation poi2Diial dariDg the 
6eld test lllld ~ lhat there was 
coosiderallle .......tail!ly related to this 
factor. in part heamse.of.major 
dilfeteuces in aptabaosociated with 
different specieol iD dilrerent 
enviuwaueeats Ia addilion. 
bi-atioo'Vlllaeshave been· 
compooted mroBly a few species lor 
most suliolaDces. In liaht of this 
UI!U!11ain1), EPA deciCied that 
bicw:wmda6on poi2Diial should not be 
given aclclitiooal woiaht in !be HRS.In addiliou. as partoftlie sttactural· 
changes discussed in Section m B. the 
bi_,..•mn]atm~faclor was 
moved from the targets fa<:torcategory 
to the- tl!;ml~slics factor 
call!gnry ao daat it is evaluated 
consistently with the other waste 
characteristics faclors that reflect 
exposure. As part of these clwJges. the 
use of the bioaccunmlation potenlisl 
factor in selecting the substance posing 
the greatest·huard also has been 
modified. 

The 6nal rule broadens the definition 
of actual contaulinatiOn of the human 
food chain by modifyins one criterion 
and adding a new criterion defining 
actual contamination. The proposed rule 
defined a fishery as actnally 
contaminated if (1} the fishery was 
closed as a result of contaminaticn and 
a substance for which the fishery was 
closed had been docwnented in an 
observed release from the site, or (2} a 
tissue sample from a human food chain 
organism from the fishery was found to 

contain a hazardc»>s substance at a 
COJU:enlra6on leYel exr:eeOmg the 
FDAAL tor lhat ~in fish tissue 
arullbe substaut:s had bOen documented 
in an observed release liorn lbe site. In 
both cases. at least a portion of the 
fishery m1lOt be within the boundaries of 
lbe obserVed Ielease. 

Udder the liaal rule. the former 
criterion (closed lisheey) remaiDs 
essentially gncha..,.., The latter 
r:riferioa (tiuueCCJDhUPination) has 
been modi&ed: A lilhery is considered 
actually cuutaminatecf if lhe 
C<J!!CPIIIAti,., of a ha%aodous substance 
in tissue of....... rally .....ue benthic 
human loocl chaiD .....,.-liornthe 
wabmlhed is ala level daat meets the 
criteria loran observed release from the 
site ODd at least a podioa of the fishecy 
is within the hoaadarieo of the observed 
re!ease. A sew criterion has also been· 
added: A fishery is c:onsidered actually 
contamiJiated if a hoza.doos suhslance 
·havii>B a hioa'"'W'datj<ut potential 
factor value of SilO or greater either is 
present in an observed release 
estahlisbed by direct ohaervalion or is 
-~ Ia a satface water« sediment sample at a level that meets the criteria 
for illl o'-""<1 release ft<Rn the site 
and at leaSt a porliou of the"fishery is 
within the ""-~aries of the obseJved 
release. OaJi the jJorlion of a fishery 
withb)lbe houadariesof an observed 
release is coosidered actually 
amtanriPated. 

EPA bnJa<i..ne.! the definition of 
actually COIItamiDioted fisheries on the 
basis of field lesllesalls. With the more 
nanow de6njlioa in the _.ed rule. 
few-actuaBy mntaminated fisheries 
were identified because: 

[1) Closed fisbeties did aot eXist at 
most sites: 

(2} H..3rdous substanCe 
COillB>Iratioodalafrom tissues of 
applicable .qanisms were available for 
only a small portion of fisheries; and 

(3} FDAALs exist for oofy a relatively 
small number of hazardous substances. 

The final rule also introduces two 
levels of actually contaminated fisheries 
or portions of fisheries: 

• Levell: Applicable wheo 
concentrations of site-related hazardous 

' substances meeting the criteria for 
actual contamination of the fishery 
equal or exceed the benchmark 
concentration levels established in the 
final rule based on FDAALs. screening 
concentrations corresponding to 
elevated cancer risks~ and screening 
concentratioas correspoD.ding to. 
elevated chronic. non-cancer toxicity 
risks ·via oral exposures. The final rule 
allows Levell contamination to be 
established based on hazardous 
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subs~ce. concentratioas in tissue 
samples from "organisms otlier than 
essentially s~ne beolhic organisms" 
{e.g. ~. b!bstetS. crabs). even !hough 
these organjsms.cannot be used lo 
esfab!is!t obServed .releases or actu,al .. 
contaminatiOn. . 
· • Level 0: Applicable to allactuidly 

conlau\inated fish~ (or portions of 
~ctually. c9ntamiilated fisheriest not 
meeting LeVell criteria. ' · 
The~ rule assip human fOod 

chaill populations associated with Level 
I concentrations terifold.greaterweight 1han those a!S<Iciated with Level n · coiu:eQtrittiOns. n.e fiiial rule 8Iso . 
describes the pmceduiesro.. 
deterinining wh19e applicable, the jlait 
of a- fishery su.bject to well · 
· <:0nCen:tr3tioils. the part sjlbjeet ·to Level u· concentrations. and/orthi! parf 
subjecf to potential COD.tamin3.tio.n. 

EPA reCeived several comments 
suggesting tha~ to be consistent with the 
other threats. a ma..rimally exposed 
individual factor should be incorporated 
into·the humao food chain threaL The 
Aiency agrees. and· to provide this 
consistency the linal nile'incorporates a 
maximally exposed indiVidual factor 
(the food cliain individual} into tiH! 
human food chain targets factoi 
category. As with stmnar factors in 
other pathways and threats. th .. rood 
chain individnal is assisned points 
accordi!>g to the level of contamination. 
Where aC~al contamination of's fishery
is documented. the food chain individual 

· factor is assigned Sl!.points for Levell 
and 45 points for Level n concentrations. 
Where nO actual contamination of. a 
fishery is documented but there is 
documentation of·an observed release of 
a hazardous substance baving a 
bioaccumulc~:tion potential factor value 
of 500 or greater to a watershed 
containing a fishery within the target 
distance limit the 'food chain individual 
is assigned a vB.lue of20 points. Wbere 

. there are no observed releases· to 
surfaCe water or no observed release of 
a h...roous Substance with a . 
bioaccumulatiou potential factor value, . 
o£-500 or greater, but a. fishery .is p1;e5ent 

. (i.e.. there is. a potenUaHy cOntamiilated • 
fishery) within the target distance liniit 
thefoodc;hainiudividilalis asS;ped 
pointS raiJ8illg fn>l!l 0 to 2D;_depenjliug 
on. the diluli<in weisht assigned to the 
associated surface water body; 

The ~nile estimated hU!Dlin 
foOd chab! production of aC;tUally 
'<"Dtaminated or potentUilly 

:n:~ila~-:.:=~!ba:;:,t 
. if av8ilabie:'Wherio sacfnlata were not 
availiib~ Pmcfuction eS!i!:Da~ were . 
ba~im pn;.!nctivity·of tlie.swface · 

. water bodY or the OS!imaied ataucliQ8 
crop of aqu;otiehiotain.the fisheries. 
The proposed rule incloded a table of 
standing crop cief!oult.values for 
esllniating human food chain production 
of the fishery. 

EPA received numerous comments to 
the'effecithafthe standing crop. default 
table was dillicult to use, proVided 
several different values lot sOme water 
bodies and'uOne for others. and 
provided umeliable data. s.Voiral 
commenters stated that standing.crop 
values ale not an appropriate basis for 
estimating aquatic human food chain 
production. One commenter.P!linted out 
that standing crop estimates do not 
correlate weH with harvest to. varioos 
water body types. Another .commenter 
stated that estjlllatei of harvest .from 
fish and game<>fficials are preferable to 
standing crop default values because 

-standing crop is a-measure1lf biomass 
(weight of ail edible !Prin&otganisms in 
the water body) rather than 
productivity. 

EPA agrees with the commenters.ln 
the final rule. estimates of fishery . 
human food chain production are based 
on fish harvest data (including stocking 

data)as,opposed to standing=p·data. 
When ·site-specific data are not 
available,. harvest rates are to be 
eslima\0<1 based on the a-. harvest 
per unit area for the particular water 
body 'type .mere.. assessment and the 
geilgrapbic: area In which the water 
body is located. 

Ground water discharge to surface 
water.: A-ntUBberof commenterS and 
field testparticipaDia snggested that the 
HRS shonld consiiler the potential 
impact of sround water discharges to 
sudace water because contamillated 
pound water can be a sigirifipant source 
of surfaCe water coBtammalion.Field 
test particip3nb DOted that some sites · 
have no overland·Dow route, but sudace. 
water can be contaminated through · 
ground water clischuges. 

EPA, agrees and has added a ground 
Water tQ surface _water migration 
component to the surface water . 
migration pathway:Figure 7 shows the 
structure of this component. The surface 
water migration pathway, therefore 
now includes two components: The 
overlandDow/Doodmigration 
component. which retains the structure 
of the sUrface water migration pathway 
as proposed (except for the changes 
discussed In this prea!llhle~ and the new 
ground water to surface water migration 
component Either or both components 

. may bescored;.ifboth are scored, the 
surfaee water migl:ation pathway score 
is the IUgher of the two score$. EPA 
Selected the IUgher of the two scores 
rathathan ci:mbining them because, if 
scores were combhied. the amount of 
hazardous- substances. at the site ~ 
availab~ to migrate via each component 
would have to be apportioned between 
the two components. The site-specific 
dataJteeded to detenmne.the 
appropriate apportionment are rarely 
available. 
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Figure? 

Surface Water Migration Pathway -
Ground Water to Surface Water-Componene 
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The grolti:ld water to surface water 
migration component evaluates three 
threats: driclcing water. human food 
chain. and enVironmentaL The 
component is scored only if: (1} A 
portion of the suriace wa-t"..er is wit'Hn 
one lD11e of any source at tbe site that 
could rele>se to sro=~ wate:; (2} there 
is no discontinuity in the uppermost 
aquifer-between the source and the 
portion of the Surface water within one 
mile of the source; and (3} the bottom of 
the surface water is at or below the top 
of the aquifer. The target distatlce limit 
for the .component is detennfned the 
same way as for the overland flow/ 
flood component. For each-threat. 
likelihood of release is baSed on either 
observed release or potential to release. 
An observed release is established if. 
s.nrl only if. there is· 211 observed release . 
to the Uppermost.aquifer. v.ilile potential 
to release is based on ground Water 
potential to release fac;tors. except that 
only the uppennost aquifer is 
considered. (See § 4.=1.2.} 

The hazardous waste quantity factor 
is scored in the satne way it is scored for 
the ~erland fiow/!iooc! migration 
component, except that oofy sources 
that could release to ground water are 
considered (see § 4.2.2.2.2). Toxicity, 
ground ¥ir<l.ter mobility. and sur!Ke 
water persistence are considered in 
selecting :he substance potentially 
posing the greatest hazard in clrinldng 
water (see § 4.2..2.2.1). By considering 
ground water mobi.Jity, the fiual rule 
reflects the fraction of e hazardous 
substance expected to be released from 
the sources and to Irugrate through 
groUnd water to the surface w3.t~r body. 
For human food chain and 
environmental threats. bioaccumulation 
(or ecosystem bioaccumulation] 
potential is elso ccnsidered in selecting 
the substance potentially posing the 
greatest haziud [see § 4.2.3.2.1}. 

The .targets facto:s in this component 
are evaluated in the same way as 
targets factors in the overland flow/ 
flood migration compone:ll. ~xcept that · 
a dilution-weight adj-.JStment is 
combined with the Surface wa"ter 
dilution weights for potJUlations 
potentially exposed tc contamination. 
The dilutioP.-weight adjustment was 
added becaUse the HRS assumes that 
llazardous"substances migrate via 

. ground water in all directions- from a 
site.. Ut:der-thls assumption. except in 
t.\ose instances --where the surface water 
body completely surrounds the site. on1y 
a portion of the hazardous .substances 
can be assUmed to reach the su..'face 
water through the ground water. The 

-~ dilution-weight adjustment accounts for 
the portion of the llazardous .substances 

asswned to be av :iable to migrate to 
surface water t.'lrc.agh ground water. 
The probable point of entry is defined as 
the shortest straight-llile distance, 
within·~ aquifer boundaries, from the· 
sources at the site to the surface water 
body. 'l'lleN!<m!. the actual1argets 
considered may diff.,. somewhat from 
targets ,..luated in the overl~d ftow/ 
floOd· migration component because the 
two prohahle points of entry may differ. 
This app!·oach might a!low evaluation o! 
inlakes. fisheries, .and sensitivs 
en.irouments that may he exposed \o 
con;amination .from a site but a..-e 
upstream from the point of m:erlaud 
Dowenliy. · 

N. Soil EKpo$ure Pathway 
The onsite exposure pathway, which 

was added to the HRS in the proposed rWe. has been renamed the soil 
exposure palhway in the final rcle. The 
pathway was primarily designed to 
assess. the pot~tial threats posed by 
direct exposure to was+.es and 
contaminated surfi.ci.a.l materials at a--
site. It evalaa.ted two th..-ea.is-11:-.e 
resrdent population and the oefol,y 
populatioa. In the prop~e, the 
resident population t!m;it included 
three tJiJ>OS of targets: fiiigh Iisk 
population on a~ withohsel:ved 
contamination, an other residents il:ld 
people attending~-"' day care on a property with ohserve4 cantamiaation-; -
and tenestriai sensitiVe envirOnments in 
which there i5 observel'l c:emiiminatioe. 
The nearby population was based on 
people who live or a~ school v.ithb 
a one-mile travel ~ce and who did 
~t meet the criteria for resiaent 
poptllation. FtgWi'E( 8 summarizes the 
proposed and.Wal :ules. 

A number of commenters-supported 
the·inclnsion of the pathway. but rais.a:d 
issue& related Wits eva!-c:atfon. For 
example. conmienters objected to 
..,valuating the waste characten.tics 
factor category solely on toxicity. Three 
commenters objected to limiting the high 
risk population to children muler seven. 
Other commenters stated thet collecting 
data on the high risk population would 
be difficuiL A11umber of commenters 
questioned Ju?:w the onsite area arl(} area 
oi C<ltllamination-would -he defined and 
how accessibilityoft.\e site wa·s 
evaluated.· 

In response to ~ comments a..'ld to 
the field test results. EPA has made a 
number of changeS to the soil exposure 
pathway. The name of the pathway bas 
been changed to be more coi!Sistent 
v..-ith te:-minology used in the Superfund 
human health evaluation process. 

As suggested by com.menters. the fina! 
rule limits the area within which human 
targ:eis are evalu3ted. for the resident 

population t:'lreat to locations l\:ithi!l 
property bowtdaries and within a 
ciist<ir.ce limit of 200 feet from an aiea of 
obse.?Ved. contamination. The ZOO-foot 
limit accounts for those situations where 
the properly bo!llldar.{ is ~erylarge. arul 
exposure to contaminated surficial 
materials is tmtiJcef? or iDfrequent 
because of the distance of residences. 
schools. or work places from. an area of 
observed conta<nination on the same 
property. 
· To make the pathway Q>l1Sisteot with 
the other pathways and in response to 
co::n:oents. the lillal rule iDcludes 
hazardous waste quantity in ~e waste 
characteristics factor category and 
multiplies it by the factor value for 
toxicity. New_ factQ!S. RSident 
i!:dividual an<! nearby individual. ba¥e 
been aC!C!e<! to malce me pathway 
consistent wi'.h the other pathways. a\!-. · 
of l'.rhich assign v~aes fur·~e 
maxiJaa!.'rexposed individual (e.g, 
n.e-ares! tadi1.ridu,..i or intake).. Popu;ation 
is e1.-oaluated using two levels of actual 
contamination based on health-based 
benchmarks. Separate consideration of 
the high Iisk j.opulation {cbihhen Wide: · 
seven} has been el!mi!lated because the 
field test indicated that ibis factor could 
greatly add to- the time cu;td expense cf 
scOring a site yet .resulted in little 
discrunination among site& This change 
elso makes the-Soil exposure pathway 
more consistent with the other 
pathways. 

In the nearby" population threat. the 
hazanlous waste quantity factor in the 
Iikelil:ood of exposure factor category 
has been renamed .. area of 
contamination .. to reflect both the intent 
of the factor az:d how it is evaluated. 
The accessibility/frequency of use 
factor bas been revised and reB:amed the 
.. att!activeness/ accesSlOility>• factor. 
The revised factor emphasizes 
recreational uses of areas of observed 
conbmination because they are most 
likely to result in expoS11rt!S to 
contaminated surficial materials. In 
addition. the weighting of the nearby 
population-relative to the resident· 
population has been.reduced to better 
reflect the relative levels of exposure for 
those threats. 

A number of co!Iitnenters questioned 
whethar workers should be counted 
when evaluating target populations in 
the soil exposure pathV~>-ay. One 
commeilter suggested that soil exposure sco.rl!J8 sbou1d .. not inclnde activities at 
facilities that presently are regulated 
uoder the Occupational Safety and 
Health Administration (OSH.'\}." Other 
commenters. bowe"Ver. stated that 
workers should be counted iD the target 
population. One commente:- argued that 
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not counting a facility's work force is 
inconsistent with oth~r population 
counting tecluiiques. Another 
commenter said that workers should be 
included in the resident population 
becalfSe the proposed method of 
calculating soil exposilre pathway 
scores can result in_inappropriately low 
scores when onsite workers are exposed 
to wastes or contaminated soil. 

In response to these comments. the 
Agency investigated statutory, 
regulatory, and policy conditions that 

might restrict the inclusion of workers in 
the lalget population fo · the soil 
exposure pathway. This analysis found 
no broad statutory or regulatory 
authority for exchviing workers covered 
by OSHA regulations from 
consideration as targets in th6 HRS. 
Although the definition of a release 
under CERa.A section 101(22) excludes 
"any release which results in expo5nre 
to persons_ solely within a workplace 
• • *" it only~ so for purposes of 
claims by wodcerS w)lo are already 

covered by State worker compensation 
laws. The legislative history of section 
101(22) specifically anticipated that 
authority under CERa.A migh~ in 
appropriate i:ases. be used to respond to 
releases within a workplace. Thus. the 
Agency concludes that there are DO 
broad statutory or regulatory 
restrictions against ·consideration of 
activities et OSHA·regulated facilities. 

tiiWNG"""' --
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FigureS 
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The son exposiire patlqvay is designed to account for e:xpocures aod health rislcs resukins from iJI&estion of <.ontaminated surficial materials. llocause ingeslion e:xpocures are c.omparable for ao!Qe types of wod<en aod residents, the Asency hao decided to include wotkers In the resident population threat. However, subttantW '-ariability in the kinds of wotkeiS and work activities at sites (e.g.. indoor and outd_qor) leads to C<JDSiderable variability in.,_ po!entjal The 
Ageucy believes that dell!nnining specific categ<>riei or lJpes of wod<ers is · beyond the scope ofHRS data collection. Thus, wllll<ers are assigned target points on a p!OI1ded baSil: 5 poil;lts ue assigned for sites with up to . 100 workers; tO points for sites with 101 to 1.000 workers. aod 15 points for greater than 1,000 woda!!s. PlotatiDg worlcers will reduce the data coiW:tion -•!fort. EValuation· of workers is not · affected by healli>'haoed bencl!marl<s. (See I 5.1.3.3.) Nearby wOrkers .,. not counted in the nearby population because the Agency considen it unlikely that wndwa from Dearby wodq>laces would regularly 'Visit contaminated areas ontside the property boundary of their workplace dnring the workday, and because the~e i5 no way -_ to estimate accurately the number oi worke:s wbo mighL 

· 0. Air !>fitp:ation P<itlm·zy 
The proposed rule m.'de several signiiicant chacges to the air migration palhwny in the oliainal HRS.In i- to the SARA 111811date to COII5ider potential as weD as actual teleases to air, the proposed rule included. an evaluation of the potential to !'!!lease. The proposed rule also added a mobility factor to the waste cl!aracteristics factor calegoly and an MEl factor to the targels ~· FiDally, the pzopooed rule added explicit distaaoe weiahlbcfactors for .mlllaliDg all factors in the targe1s category. F"18'11" 9 shows the proposed air migration patilway ~ tba liDal rule pathway. 

The public providedcomments on theae chacges aod raised new issues as weD. The most significant new issue concemed the stmctural inconsistency !n the treatment of gases and partic\llates IIi the proposed air migration pathway. For example. commenters observed that in the potential to release evaiaation. it was possible to assign a l!igh containment va!u;e to a soun:e with soocf ps containment aod poor particulate containment while ass~ high sotttce type and mobility valu.. .. based on the 
pleSODce ofpseous hazardous substallces. This combination would yield. ac. inappropriately high potential 

to release value. This concern was also noted In discussions with field test pelSODilel. 
1be Agency agrees with these coDUDeDters aod investigated methods to better reflect the difl'ereDtes between gases and particulates. N a result of these analyse•, EPA has made several cbansios to the final rule in both the liJ<e»hood of release aod waste 

cl:aracterislial factorcateames. · Ill ihe likelibood of release factor Category. the fiDal nile eva1aafes sonrce potential to release aeparateJy for-· and p8!llcalateo. Ollly those """""'" conmmin& saf"'1'S bazardons subatalu:es are evah>aled for ps potential to release, aod only those sources containing bazardons substaru:ea that can be released as parti<;ulates .,. evalnated for 
particulate potential to release. This chan8e in potential to..e!eaH structure necessitated otbetchacges in the scoring of potential to release including development of separate gas and pa.-ticulate sonrce type factors and migration potential factors. 1be names of these latter factors were also changed to highlight the differences between potential to release •'niobility" and . waste cbaracteristics "mobility." (See §§ 6.1.2.1.3, 6.1.2.2.3.) 

B!WHOCOOE .......... 
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In addition to these changes in the 
basic. structure of the potential to 
release factors, the IUal rwe includes 
several additional chauges in the source 
t;;pe lis~ migration potential factors. and 
containment faclols. Based OD the· 
experieoce gained In the field test, EPA 
added sevedlsource 1yiJOS to the source 
_type lisL Some of these additioos (e.g., 
surface impoDDdmeot (not buried/ 
bacldiDedt. dey) simply clarify • 
classilicatioos that were implied in the 
proposed source type lisL. Other 

.... · additions; Such as source ll-'P"S 
· involving biop.s release. were 

coosidered earlj i!' the development of 
the proposed.HBS bot were not incloded 
originally in the iDieresf of simplicity; 
Field test experience, however. 
indicated that their Inclusion in the final 
rule was necessary; F'mally. new 
dislinctiotts within some source types 
(e.g. the various types of piles) were 
added partly in respoose to COlDDleJlts 
and partly as a J:eSUit of field test 
experience. As applicable, soun:e type 
values were also re.ised. (See 
§ § 6.1.2.1.2, 6.1.Z.U and Table 6-4.) 

The revised sas and palticulate 
migration poteolial factms are very 
similar to the proposed likelihooc! of 
release gas and paroculate mobility 
faclols. Several oommenters questioned 
the need for Includiuc chy.J:e!ative soil 
volatility in the linai sas migralioo 
facto£. A simplilic.alion analysis 
indic.ated that dry J:elative soil volatility 
was redundant. as it was almost 
completely detertolned by vapor 
pressure. Hence, t!>e final sas migration 
potential factor incJudes only vapor 
pressure aa.d HenrY's law coristant. The 
parncula!e migration potential factor in 
L~e final rule is simply the particulate 
component offrae proposed potential to 
release mobility factor. 

The containment factors were a!so 
changed as a result of the field tesL a 
review of recent fuformation on coveiiDg 
sYstems. the examination of air release 
rate IIWdels. and the public·comments 
on the need for simPlicity in the .final 
r.de. The f.nallist o£ containment 
descriplioos eliminated Jllally redw:dant 
descriptions aod changed others. 
retaining only :hose distinctions that are 
necessa.7 based on type o£ sou.-ce. {See 
§§ 6.1.2.1.1, 6.1.2.2.1. and Tables 6-a, 6-
S.) As discussed in Sectioo W F above, 
two new mobility factors we..re 
developed for the waste characteristics · 
factor categoi']f. 

Coau!>er.ters generally supported the 
concei)t of distance weightir.g target 
factors.. However.· several disagreed 
with the approacl: used to develop the 
proposed factor values. Some 
.... o,rmenters suggested bash1g the factor 

valnes ooloJ184erm meteorology aod the 
size o£ the site, while others suggested 
that additional atmosphmc phenomena . 
{e.g., particulate deposit!on) be reflected 
in the final values. As a result of these 
comments. EPA has revised the distance 
weighting factors used in the final rule 
to reBect lOIIf'lel1ll atmospheric 
phenomena. Analyses indicated that 
particulate dejrosltioo and other similar 
phenomena as weD as site size were not 
sufficiently significant within four miles 
of a site to wammt their inclusion in the 
final factor values. EPA also notes that 
the distance weightiDg factor valees are now incorporated in tLe papulatinn. · 
factor value table. (See § 6.3.2-4 and 
Table 6-17.) · 

P. Large Volume·wastes 
Mining waste sites. A number of 

commenters representiDg mining 
compaides. trade associations. and State 
and Federal ageucies Commented on 
how the j>roposed HRS would score 
mining waste sites: (:DIIIIIIOillers 
representing waste management 
facilities raised similar issues in regard · 
to their sites. This section summari%es 
aod addresses the major Issues 
addressed by these commenters. 

· Commecten raised several concems 
regarding the appropriate ·consideration 
of background levels of metals in 
dOcim:tenting.direct or indirect releases from mining waste sites. One · 
commenter recomiilelided that in 
determining direct releases from a 
mining Waste site, EPA should consider 
the natural clJa.-acterislics of the site 
prior to llliniDg and 1he changes in . 
ll'.igralion rates J:eSUitiDg from miDing. 
The. commenter explaiJ!ed that the 
concentration of metals in a mining 
wast..e pile maY be similar to cr less than 
nalmal concentrations in soil or iocks 
below and adjacent to the-pile. To 
documentindirect releases, the 
commenter soggested that EPA require 
collection of detailed information on site 
geology and hydrological gradients to 
ensure proper consideratioo of 
background levels. Fin;illy, the 
commenler asser".ed that although it is 
appropriate to weigl>t observed releases 
more heavily thaD p13tential releases at 
siteS with synthetic {)i'gcinic hazardous 
substanceS. the criteria used to define 
cbserved release are not valid at sites 
with natuta.l sources of metals. Another 
commenter agreed .and suggested that . 
because of backgrow:d levels or 
"i:10rganic elements, the prOposed HRS 
could identifY as an observed release 
concentratiC!n.S W!.>-elated to mining 
activities. 
. EPA recognizes that natural 
background concentraUuns_ of metals in 
soil or rocks can affect the measured 

concentration necessary to establish an 
observed release at a mining waste site. 
This consideration is reflected in the 
requireulellt that <Oilcentrations. 
significantly above back,sronnd be 
shown to establish an observed release. 
Moreover. EPA has clarified the 
oJ>ser,.-ed release criteria in the !ina! rule to explain that they sped{y minimum 
di!ferences· necessary to establish an 

· observed release by chemical analysis. 
Several <ollllllelllerS questioned the 

treatment of metals in the sround water 
mobility factnr. Ooe commeDterstated 
tl:at the proposed HBS is biased against 
IDiDiDg waste sites bec.anse it gives 
greater consideration·to the ilCCIU3te 
·assessment of the mobility of orgimic 
substaoc:es than to that of naturally 
occurriJJg metals. The c:ommenter noted 
that the proposed pe!'Sistence factor for 
the_S11rface water migratioa. pathway 
accoDr.i.ts for the degradation ~f 
hazardous snbstaDces in the .• 
environment through four processes. 
None of these processes according to 
the commenter. applies to metallic 
elements.. whiclt received a default value 
of3 (the highest possible score for 
persisten<:e):Another commenter stated 
that decniased mobility was considered 
only for organic c:ompoiDlds, even 
though inmgamc componods are 
immobi1e in some sitUations. 

One commenter stated that adding a 
metals mobility factor. as EPA'~ Science 
Ad•'isory Board (SAil) recommended, 
would allow the HRS to reflect more 
accuratelY the potential for metallic 
elements to migrate in the aqueous 
phase. Two commenters were concerned 
tha! metals wOuld be assignod a "worst
case"" default value for mobility. On the 
other hanci CQJ.other commenter stated 
that consideration of the mobility of 
metals in the-revised HRS Would at.Ieast 
partially rectify the bias In the cmTent 
HRS against hl8h-volume,low
concentration nrlning wastes. 

A number of these commenters 
appear to have misunderstood the 
proposed rule. Metals were not 
automatically assigned the maximum 
value ·as a default in the ground water 
mobility factor. bunclther were assigned 
values bas!!d on their coefficient of 
aqueous migration. The final rule 
automatically assigns the !D8Xintum 
value for mObility only to metals 
establishing an obse.P"Ved release by 
chemi~ analysis. which is _the same 
way organics and nonmetallic 
inorga.r.ics are evaluated. For metais aad 
oetal compounds Dot establishing an 
cbsarved release by chemical analysis. 
r.tobilitv is based on water solubility 
and dis.trib:.itlon coefficient (I<.,}. the 
same as fO! OJEanics and nonmetaUi~ 
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inorganics.lf none of the bazardous other wasteS) and. therefore. have fairly substances (illcluding metals, organics. consistent concentrations. One of these and nonmetallic inorganics) eligible to two commenters olso stated that the be evaluated for the site can be assigned ha=dous waste quantity factor a mobility factor value based on equations in Table :1-14. of the"proposed avadable data. § 3.2.L2 of the final rule rule should be revi$ed to be !esa assigns a mobility factor value of 0.002 conservative. The remaining commenter for all of the hazudous substances. This suggested that the proposed HRS was · value was selected based on a review of still biased against m.ining waste sites the range of mobility factor values because they are still scored based on assigned to those bazanlous substances the quantity of waste rather than on the fmcludiug metals) for which data were concentration of the waste at the point available for assisning mobility factor of exposure. . values. The value of 0.002 is clearly not EPA does not agree that the HRS is a worst-case default (which would be ·biased against hish-volume.low-1.0). - · concentration waste sites. The final rule EPA believes that the persistence incorporates concentration data in three factor is not biased against metals. factors: (1)'Likelihood of release Eleroental metals do not degrade. and, (concentration data can be nsed for therefore, sbould~ve higher scores establishing an observed releaset, (2) for persistence than other snbstances hazardous waste fjllaJltity sobject to degradation processes. (cioncentralion data. if available aod One commeater claimed that the soil adequate. can be nse<;l for calculating exposure pathway is likely to bias the hazardouS constituent quantity); and (3) HRS scores of mining waste sites targets (concentrations ofbazanloos toward higher values because such sites -snOstanceS present _in drinking water contain luge volUmes of waste covering wells ()r at other expo~ points can be ·large surface areas, and because of used to determine weigbt;ngs for nearest geographic factars. these large areas are individuals (or wells or intakes1 seldom secored against direct public populations, and sensitive envirooments access. In addition, according to the factors); EPA bas not explicitly required commenter, the pUblic may be attracted concentration data for an sites because -to mining waste sites. The commenter of the substantial costs for obtainiog suggested that the soil exposUre these data and the very high degree of pathway incorrectly assumes there is an uncertainty assudatedwith data exposure becanse there iS access to collected during.Sis. mining waste sites. EPA·requested that the SAB review EPA does not agree that the soil issues related to large-volume waste exposure pathwaY is biased agai.Iist sites before·t~m NPRM was published. mining waste sites. The pathway The SAB finalreport is available in the evaluates exposores of people via CERCIA docket Two commenters contact with surficial bazanlous stated that the Agency did not substances. The Agency believes tha~ ·adequately consider the SAB's a)I else being equal. iarEe contanlinated recommendations for revising the HRS, surface areas with public access. specifically those colicerning the use of including those associated with mining mobility data. 11\.'"a.Ste sites. should receive higher scores The SAB. in its review of the original for the soil exposure pathway than HRS, exanrlned whether large-volume · smaller sites with more restricted waste sites (e.g.,-mining waste sites) had access. Even sites with large been treated differently than other contaminated-surface areas are unlikely Waste·sites and conclUded that to be assigned-high $cores except when insUfficient data we~ presented to they are near residential areas or demonstrate that the original HRS was include a listed sensitive environment biased aga!nst mining waste sites. · As some commenters representing HoweVer, the SAB noted that the mining-related activities have noted in original HlUI bad the potential for such a the past most mineS are located some · bias.· particularly when scoring potential distance from inhabited areas. to release, because the original HRS did Three commenters stated that the not coJiSider mobility. concentration of original HRS was biased against sites hazardoWr constituents, and transport.. such as mining waste sites that are The SAB suggested several possible characterized by high Volumes of waste modifications to improve the application with relatively low concentrations of .... of the HRS to mining waste sites. toxic constituents. Two of these Based in part on the SAB suggestions. commenters suggested that mining EPA proposed several changes to the wastes ·would be appropriate for overall scoring process tc make the HRS hazardous constituent quantity more .accurately reflect risks associated determiriation because such wastes are with mining waste sites. notably. rela'ively-bomogeneous (compared to addition of a mobility factor to the air 

and ground·water'migration pathways. 
changes in the persistence factor. 
inco1p0ration of a tiered hazardous 
waste quantity factor lhat can account 
for waste concentration data. and 
addition of health-based bencbmarlc; for 
evaluating population. As explained in 
the NPRM. determining speciation of 
metals and pH. as the SAB had 
soqested. is not feasible given the 
temporal and spatisl variations at 
hazardous waste sites and the 
limitations on SI data collectioa. 
Moreover, determining speciation is not 
feasible for most substances giveo 
EPA's current analytical pmcednres: 
requlringspeciation analyses would add 
substanllally to-the cost of data 
collection. 

Two COIDIDeDters stated that the 
proposed HRS can significantly 
overestimate risks assooiated with 
miniPg waste sites lhat consist of high· 
volume.low-o:mcetttration wastes. One 
of these commenters recommended a 
·-preliminary evalua~ system" to more· 
accurately reflect the actoal risks 
associated with such Sites and remove 
any bias In the HRS relative to-other 
types of sites. This comntenter also 
susgested that in proposing the HRS 
revisions. EPA bad ignored the results of 
its own Studies under RCRA sections 
3001 and 11002, which the commenter 
believed to be more focused efforts to 
quantify risks from mining waste sites 
than the HRS revisions. 

EPA ·does not believe that a separate 
"preliminary evalnatioD. system" for 
scoring mining waste sites would be 
appropriate. A siDgle HRS can be 
applied unifomdy to all sites. allowing 
the Agency to evalaate sites relative to 
each other with respect to actual and 
poteDtial bazanls. The Agency 
examined the RCRA studies died by the 
commenter before proposing HRS 
revisions. ThoSe studies. which focus on 
the m~ment ~:wastes at active 
facilities. concluded that many special 
study waste sites (e.g. !Dining) do not 
present very high risks, while others 
may present substantial risks. EPA 
believes that the cOnclusions of these 
studies and the Agency's subsequent 
regulatory determinations (i.e .. not to 
regulate most mining wastes under 
RCRA Subtitle C) are not inconsistent 
with a determination that some mining 
waste releases can require Superfund 
response actions. Furthermore. the HRS 
is designed so that- it can be applied to 
closed and abandoned sites as well as 
active sites. 

Other large volume waste sites. 
Several commenters suggested that. the 
proposed HRS did not meet CERCLA 
section 125 requirements for sites 
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involving fossil fuel combustion wastes. These commenters generally agreed that section 125 requires 'EPA to consider the 
. q=tity and concentrati011 ofhazatdous 
coostituents in fossil fuel combustion 
wastes aod that the proposed HRS had 
not adequately addressed this 
iequile:Dent 

One commenter s-..JPI)orted the 
NJency's proposal to aUow 
cousidetation of concentration data 

· when such data are available. Three 
. COIIIIDI!Illets stated that the proposed 

HRS·wouta oftlm assign fossil fuel 
combustion waste sites hish scores in part be.:aose of the worst-case 
assomptions or "default values" for 
certain factO!S (i.e.. hazardous waste 

• '' quantity. toxicity, target papula!ions). . · The commenters clabned thaffossil fuel 
· combostioo waste sites receive high 

• scores merely because of the large 
. quantity of 1t8Sie. although this waste 
· ·presents no sigaificant actrerse 
emriionmeutal effects. and that these 
high scoies are incoosistent. with EPA's findinss in the RCR.'I. section 8002 study. One of the three co:mnente..-s suggested · 
11-.at the proposed HRS retainfid certain 
deficiencies of the original HRS. such as assUIIUng that aD hazardous su)lstances · in the waste coosist of the single most 
toxic constituent in the waste. 

EPA does not believe that the 
approech taken in the final rule creates 
a bias ag\linst fossil fuel combustion 
wastes. Partly because concen:traticn 
data are coosidered in the final rule. 
fossil fuel combustion waste sites are 
not eicpented to .Core dispronorticmately high wbeu compared with other types of sites. The HRS assumes that it is not . 
possible to detennine in a consistent 
ma:mer the relative contribution to risk 
of all hazardouS substances found at 
sites.·Given this assumption, EPA has 
dot~ that basillg the toxicity of the combination of substances at a site 
on the- toxicity of the substance posing t:he greatest ha:zaid is a reasonable and 
?pPropriately conservative approach. In _m,any cases. the substance posing-the 
greatest hazard is not ·several orders of 
~agnitude more toxic than other 

c ha~oos substances at the site. 
Therefore. the effect of this approach on t.t...e toxicity factor value-which is 
evaluated in one .order o! magnitude 
scoring categories-is not as great as 
SQJD.e commenters have $Uggested (see 
aiso section m Q). In addition. as noted 
above, worst-case- defaults are net 
assigD;ed for mobility; population factors 
have no default valua 

TwO commeoters saggested. that 
because CERCLA section 125 contains no statutory deadliries. EPA should take 
as much time as necessary to 

adequately respond. These commenters recommended that EPA extend the 
tiered approach of the hazardous waste 
<r•antity factor to other factors to take advantage of the extensive data on 
fossil fuel combustion wastes generated 
by the electric utility indosl!y. 

The Agency does not agree that the 
tiered approach used in the hazatdons 
waste qwintity iactor should be 
extended to other factors for fossil f•el 
combustion waste sites (see also section [UK). EPA believes that creating a 
separate HRS to score <:main l}'jles of 
sites would DOt allow the Agency In 
prcr ... ide a UDifo.rm measure of :elative risk at a wide variety of sites, as 
Congro-SS intended. 

ODe cOlllJ!lOnter recommended that 
EPA consider using fate and transport 
modeJs currently under development to 
incorporate quaatitative iepresentations cf specific precesses and mechanisms 
into the HRS. EPA carefully exaJIIiMd 
this possibility and concluded that 
although the use of fate and transport models.could conceivably in~ase the· 
acceracy of the HRS for some pathways. 
collection of the requfred site-specific data would be far too i:omplex and 
costly. Fate and transpori models are 
appropriate for a comprehensive risk 
assessmen~ but not for a screening tool such as the HRS. In addition, EPA's 
review suggested that it would be more 
difficult to achieve consistent results 
among users. of such mocleis than with 
the HRS.EP.'I. points out mat it used fare 
and l!'aJ:sPort models to develop the distance weighting-factors used In the 
HRS target calculations. and also that 
the HRS incorporates several hazardous _schstance paramerers (e.g.. mobility) 
aod site parameters (e.g.. travel time) 
that are components of fate and -
traosport models. 

Two commenters-expressed concern 
that the proposed llRS fails to account 
for the leachability of hazardous 
coi'.stituents as required by CERCLA 
section u.s: According to the 
com.menters. some hazardous 
constituents pose no risk via grOund 
water because they will ne\ow be 
released to that medimn. 'l'hus. even if 
hazardous was~ quantity and 
concentration are considered 
adequately. hazardous waste quantity 
scores for fossil fuel combustion sites 
wil! be erroneously hish unless 
leachability is considered as wen. 

EPA eXamined the availability of 
leachate data and the feasibility of usic.g 
such data for calculating ~zardous 
substance quantity for all types cf 
sources and waste-3. The Agency 
decided against uSing leachate 
concentrations because: 

• Leachate data are not available for all sources and wastes. and available 
leachate data oia higlt-volume wastes 
and some landfills have limited 
appllcability for estimating the quantity 
of leachable hazardous sobstances; 

·• Leachate data derived from lab 
studies are limited and do not 
realistically represent the UDiverse of 
field coeditions such as h~ei!y of wastes. chemistry ofleac:luite, and 
de;uity and pore volume of disposed 
wastes: and 

• Any method for using leachate data could not be consistent!y or :mifonn!Y applied to aD sites. · 
EPA also examined the feasibility of 

developing site-specific leachate data 
fore•tima!ing leachable hazardo!is 
substance C)U3:ltity fur the ground water 
migration pathway. EPA decided agai."lSt 
this option because reliable esfur.ation 
of leachable bazanlous substailce 
quantity requires comprehensive 
sampling of site-specilic heterogeneous 
waste. which would be prohibitively 
expensive and- not feasible. In some 
cases, sach sampling 'would be 
teclmicaDy oofeasible and unsafe. 

EPA evaluated alteroatives for 
developing a surrogati>for estimating 

· leachable hazardous substance qnanti!y. Tbe Agency found that adding the 
mobility factor to the;ground water 
migration pathway; based both on 
solubilities and distribution coefficients 
(K,s) of bazanlous substances. and 
multiplying it by the hazardous waste 
quantity factor would be a feasible 
alternative for approxil:nating the 
fraction of hazardous substance 
quantity expected to be released to 
ground water. 

Q. Consideration Of llemoval Actions' (C/llTent Ver.sus Initial Conditions) 
The criginal HRS bssed th• 

evaluation of factors on initial 
conditions. In the pr9mble to the 
proposed rule, EPA specifically 
requested comments on whether sites 
should be scored on the basis of initial 
or cum..1t conditions. The principal 
question is whether the effect of 

·response actions. such as the remOval of 
some quantity of the waste. shoulcl be 
considered when sites are scored. Initial 
conditions are defined by the timing of 
the response action; that is. initia:! 
conditions are th.e conditions that 
existed prior to any respo!lSe action. For 
sites wt-.ere no respcmse action has 
occurred. initial and-current conditior:s 
are the same for evaluating sites. 

Of the 25 commenters responding to 
this iSS".J.e, 15-inc!uding aU industry. 
c-ommente:s--supported scoring on 
current conditions. L"l the preamble: of 
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the proposed rule, EPA presented two 
approaches for r.onsidering response 
actions in HRS Scores: (1) Consider 
these actions only for those pathways 
and factors fOr .which they are most 
appropriate; and {2) consider these 
actions in all pathways. but make 
exceptions at sites where initial 
conditions more accurately reflect risks. 

Those Who stated a preference 
favored the second. specifying that.the 
exceptions should be clearly defined in 
the final rule. These commenters stated 
that scoring all pathways ()n cmrent 
conditions would encourage responsible 
parties to clean up sites quickly. They 
reasoned that if cleanups are delayed. 
the threat of migration of the hazardous 
substances increases; therefore, scoring 
on current conditions is consistent with 
the intent of CERCIA because it 
encourages rapid remedial action. One 
commenter said that scoring on initial 
conditions made little sense when, as a 
result of the cleanup. the level of. 
residual contamination was below the 
level required by CERCIA. 

Several proponerits of scoring on 
current conditions stated that EPA's 
concern that responsible parties would 
clean'l.lp sites just enough to avoid being 
listed on the NPL was unfounded. They 
argued that the proposed scoring systein 
is too complicated to manipulate. and 
that predicting the. effect of partial· 
cleanups on the final score would be 
difficulL ·Others suggested that where 
contamination remains, sampling during 
an SI will discover it. 

Ten commenters did not fully support 
scOring on current conditions. Only one 
opposed any ~nsideration of current 
conditions. Several commenters 
supported scOring the soil exposure and 
air migration pathways on current 
conditions. Others stated that response 
actions should be considered only when 
-the actions are conducted under Federal 
or State direction. or when the action 
constitutes a complete ~eanup. Several 
added that State aCtions should not be 
considered because it wOuld penalize 
States with active remedial programs. 
One commenter suggested scoring sites 
on-both current and initial conditions: if 
the reSponse action had addressed all 
hazards. then the current conditions 
score should be used. 

B8:sed on public comment. EPA has 
decided to. change its policy on 
conSideration of removal actions. The 
Agency agrees that consideration of 
such actions in HRS scores is likely to 
increase incentives for rapid actions by 
responsible parties, reducing risks to the 
·public and allowing for more cost 
effective expenditure of the Fund. In 
making this decision. EPA tried to 
bala~ce the benefits of considering 

removal actions in HRS scores (e.g., 
increased incentiv( for rapid actions) 
while also ensuring that the HRS score 
reflects any continUing risks at sit.es 
where contamination occurred prior to 
any response action. 

Therefore, EPA will calculate waste 
quantities based on current conditions. 
However, EPA believes the accuracy of 
this approach depends on being able to 
detenDine with· reasonable confidence 
the quantity of hazardous constituents 
remaining in sources at the site and the 
quantity releas~d into the environm.ent. 
As a Consequence. where the Agency 
does not have sufficient information to 
estimate the quantity of hazardous 
constituents remaining in the sources at 
the site and in the associated releases. a 
minimum factor value may be assigned 
to the hazardous waste quantity faotor 
value. Thus. removal actions may not 
reduce waste quantity factor values 
unless the quantity of hazardous 
constituents remaining in sources and in 
releases can be ·estimated with 
reasonable confidence. 

In addition to providing incentiveS fof 
early response. this approach also 
provides incentives for potentially 
responsible parties to ascertain the 
extent of the remaining contamination at 
siies. Potentially responsible parties 
undertaking removal actions will have 
the primary responsibility for collecting 

-any data needed to support a 
determination of the quantity of 
hazardous constituents remaining. EPA 
expects res(Kfnsible parties may need· to 
conduct sampling and analyses to 
determine the extent of hazardous 
substance migration in soils and other 
media in order to estimate with 
reasonable confidence the quantity of 
hazardous constituE::Ots remaining. 

EPA decided not to limit the 
consideration of response actions to 
certain pathways (e.g.. the soil exposure 
pathway) because this would overstate 
the risk at sites where removal of 
wastes has eliminated threats in all 
pathways. Moreover. a more limited 
approach to consideration of response 
actions would provide less incentive for 
rapid .. csponse.action. · 

EPA will evaluate a site based on 
current conditions provided that 
response actions actually have removed 
wastes from the site for proper disposal 
or destruction in a facility permitted 
Under the Resource Conservation and 
Recovery Act.(RCRA). the Toxic 
Substances Control Act [TSCAJ, or by 
the Nuclear Regulatory Commission. 
HRS scoring will not consider the effects 
of responses that do not reduce waste 
quantities such as·providing alternate 

· drinking water supplies to populations 
v:itb d..ri."lking ·water supplies 

contaminated by the site. In such cases, 
EPA believes that the initial target• 
factor should be used to reflect the 
adverse impacts caused by 
contamination of drinking water 
supplies: otherwise. a contaminated 
aquifer could be artificially shielded 
from fw1her remediation. This decision 
is consistent with SARA section 118(a). 
whicb requires that EPA give high 
priority to sites where coni~tion 
from the site results in closed drinking 
water wells. Similarly, if residents are 
relocated or if a school is. closed 
because of contamination due to the -
site, EPA will consider the initial targets 
in scoring the site. 

As noted in the proposed rule 
preamble. EPA would only consider 
removals conducted prior to an SL EPA 
believe;s that the SI is the appropriate 
time to evaluate conditions, because it is 
the source of most of the data used to 
score a site. Because response action at 
sites may be an ongOing process. it 
would be burdensome to recalculate 
scores continually to reflect' such 
actions. 

In response tO commenters. EPA also 
considered whether response actions 
should be corisidered in HRS scores 
only if they are·performed under a State 
or EPA order. EPA decided not to 
choose this approach for two reasons.· 
First. it would diminish the incentive for 
an expeditious response at the site if a 
sign~ order were required. Second 
because a responSe action must be 
conducted before the SI to be 
considered in the HRS.score, there 
would be little information on site 
conditions upon which this order could 
be based. · 

EPA has also decided not to 
differentiate between response actions 
initiated by·States and those conducted 
by other parties..·The. Agency believes 
this approach will help ensure 
consistent S.pplication of the HRS by 
avoiding situations where two similar 
sites are scored using-different sets of 
roles~ Moreover. although the Agency is 
sympathetic-to conceins about 

· disincentives to States for initiating 
aCtions. it believes that such cases·will 
be rare. Many State (and Federal) 
removal actions are intelim measures 
designed to stabilize conditions at the 
site. Given the more limited definition of 
response action noted above [e.g .• 
iemoVal of waste from the site for 
disposal or destruction in a RCRA· 
permitted facility). many actions 
conducted by States would not be 
considered in HRS scoring. In additior::.. 
in many cases, State and Federal 
removal actions are undertaken after a:; 
SI has been conducted. As noted abo\·e. 
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EPA will only consider removals 
conducted before the SI iD the HRS 
score. 

R. Cutoff Score 
l!t the NPRM preamble, EPA proposed 

. that the cutoff score fOr the revised HRS 
be functionally equivalent to the cummt 
cutoff score of28.5. The Agency also 
requested comment 00: three proposed. 
options for determinillgfunctional 
etjuivalence: 

• Option 1: Score sites using bath the 
orisiual andfiaal rule. then
statisticaliiJialysis to detezmine what 
revised HRS score best corresponds to 
28.5; 

• Option 2: a._. a score that would 
result in an NPL of the same size as the 
NPL that would be created by using the 
origiilal HRS; and · 

• Option 3: Identify the risk level that 
would ccmespond to 211.5 in the origiDal 
HRS lll1d then determine what reVised 
HRS~c6re corresponds to that risk level. 

Some commenters staled that there 
cannot be a ronctional equivalence if the 
rel-isiODS have any meaniDg: They 
argued that if the revisions meet tha 
statoloey mandste to make the HRS 
more accurate, tha scores &hoald be 
different aud, therefore. c:aDDOI be 
related. Several commenters supported 
the use of a functional equivalent but 
were divided ilbout which option sbonld 
be nsed. 0:1e commenter staled that the 
28.5 score should be eval-.Jaled to 
determine wbether it reOecled "'inimum 
risk leirels. If it did, the commenter 
suggested thai a tunciional equivalent 
would be apPropriate and should be 
det=nined using equivaleut risk levels 
(option 3), but also with au eye toward 
keeping the NPL to a manageable size 
(~ption2). 

Commenters not supporting the use of 
a functional equivalent ·suggested a 
variety of alternative approaches, 
including: 

• Establish tlae cutoff score based on 
risk. Without regard to the current cutoff 
level 'c:Jr a functional equivalent; 

• Leave the score at 28.5;. 
• Piopose a new cutoff score and a 

description of me~ology in a public 
nctice with a 60-day publiC comment ~ 
perio4; 

• LOwe; the cutoff scoie to provide a..,_ 
incentive to responsible parties to · 
undertake remedial efforts and make it 
possible· for sites l\=-here a removal 
action bas takeo place to malre the NPI. 
thtiS feQt!Cing the controv~--sy over 
whether to score sites based on current 
conditicns; 

• Raise the cutoff scare by at least 20 
points;·· · 

• Eliminate the present cui:off score 
by creating categories of sites instead of 

individual ranks as a meaus of 
prioritizing NPL siteS; 

• Amend the NPL a1.nuaUy to include 
only those Sites that deserve priority 
attention (e.g.. ozpbaoed sites) aod are 
likoly to receive Superfund financing; or 

• Rank.all sites showing any degree 
of public healt!: aud/or environmental 
risk on a relative scale and pelform 
re.m.erlial acthritie& tiased on available
funding 
In addition, fourcommenters felt that 
the cutoO ocore for the liDal rule should 
not be fixed until the tedmical merits 
and potential scores of representative 
sites are tested and compared nsing 
hoth the current and proposed HRS. 
Furthar. one commenternoled that tha 
field test did not indicate the 
relationship hetweeu the revised HRS 
score for a given site and tha current 
score; another added that until this 
equivaleocy Issue is clar'.fied. 
meaniugful c:omment oo any pt'OJX>Sed 
revisions-cannot be made. · 

Based on·an 2!1a!ysis oftto test sites, 
EPA bas decided not to change the 
cutoff score at this tii:ne. This conclusion 
was reached after applying all three 
approaches to setting a cutoff score that 
would be functionally equivaleut to 28.5. 
In its aoalysis, the Agency scored field 
test sites with hoth the original and 
.re•'ised HRS. The data from these test · 
sites show that few sites-score in the 
range of 25 to 30 with the revised HRS 
modeL The Agency. believes that this 
r:mge may represent a breakpoint m the 
distribution of site scores aD.d that the 
si:es scori9g abcve the range of 25-00 
are clearly the types of sites·that the · 
Agency should captore with a screening 
modeL Because the analysi• did not 
point to a single num1;er as the 
appropriate cutoff. the Agency has 
decided to continue to employ 28.5 as a 
management tool for identifying sites 
that are caodidates for the National 
Priorities Ust. 

EPA believes that the cntolf score bss 
been. and should continue to be. a 
n:echanism that allows it to make 
objective decisions on national 
pr"..orities. Because the HRS is intended 
to be a screeoing system. the Agency 
has ne\.-er a_~.ached significance to the 
cu!off score as aD indicator of a specific 
level of r'..sk from a -site.- nor has the 
Agency intended the cutoff to reflect a 
point below which no risk was present. 
The score of zas is not meant to imply 
th2t risky and non--risky sites can be · 
precisely distinguished.· Nevertheless. 
H1e cutoff score has been·a useful 
screening tool that has allowed the 
Agency to set priorities and to move 
forward With-stud:yin6- and. where 
:1ppropriate, cleailing up hazardous 

waste sites. The vast majority of sites 
scorir.g above 28.5 in "the past have been 
shown to present risks. EPA believes 
that a cutoff score of 28.5 will continue 
to serve this crucial functiOn. 
IV. Section-by-Section Analysis of Rule 
Changes 

Besides the changes disenssed aho,;e. 
EPA bas made substantial editorial 
revisions in the rula being adopted 
today. Source cbaracterization is 
discussed in section z of the 1iDa1 rule. 
along with factozs that are evaluated in • 
eacb pathway. These factors include 
hazardous waste qaautity,.toxicity, and 
evaluation of taqels basecl on 
besichmadts. The Oilier of presentation 
of the pathways baa been changed to 
ground water. surface water~ soil · 
exposure, and air. FoUowing the four 
sections describing the pathways. 2 
section bss been· added explaining how 
to evaluate sites that bave radionuclides 
either as the only hazardous substances 
at the site or in combination with other 
hazan!ous substances. 

In go..neral, descriptive text that -
provided·l!ac;kgrourul information bas 
been removed as have references a.,d 
data Sources; the sediO!lS have been 
rewritten to make the rule easier to read 
aod to apply. The fiswes'prese&!ing 
CTll'erview& of the pathways and the 
scoring sheels have beimorevised 
throughout to reOect changes In the rule 
and assigned values. 

This section describes, fur each 
section of :he rule and each table, the 
s~c substantive· changes: editorial 
cha:!o:::res that do not affed- the content of 
the r.ile a..--e net generally.:ncted. 

Section 1 J~-,troduction 

The text ""'Piaining the background of 
the HRS and describing the rule bas 
been removed. Definitions of a number 
of additional terms used in the rule have 
been added for clarity. T!le definition of 
·~~ous substance" has been :revised 
for clarification. 'The definition of .. site .. 
has been clarified and .now inrlicales 

. that the area between sources t:""..ay also 
be considered oart of the siie; The 
definition of .. Source .. bas beer.: revised 
to explain that those volUmes of air. 
·ground witer. suriace water. or surface 
water sediments that become 
contaminated by mi&ration of hazardous 
substances are not considered a source. 
except" contaminated ground water 
plumes or contaminated surfzce """--ater 
sediments maY be Considered a source if 
they cannot be attributed to an 
identified source. In addition. the 
definition of source now_ includes soils 
contaminated by migration of hazarOous 
substances. 
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Under the original !IRS. tbe Agency 
took the appr9ach tha .. all feasible 
efforts should be made to identify 
sources before. listing a site on the NPL. 
It after an appropriate effort has failed 
to identify a source. the Agency 
believed that the contamination was 

. likely to have originated at the type of 
source that would be addressed under 
Superfund. such sites were listed. 
Subsequent investigations after listine 
have generally identified a specific 
source. In some cases, EPA has not 
listed contaminated media without 
clearly identified sources because it 
appeared the source of pollution wo•lld 
not be addressed by Superfund 
programs: an example of such a source 
would be extensive, low-level 
contamination of surface water 
sediments caused: by pesticide 
applications. EPA has found this 
approach to be generally workable and 
will continue to evaluate. on a case-by
case basis, whether sites with no 
identified sources should be listed. 

'Where contamiDated media with no 
identified sowces exist. the final rule 
generally assigns._ hazardous waste quantil} 
factor value to such contamination, with the 
value dependins on whether there are any 
targets subject to Level [ or Level n 
concentri,.tions. For contaminated sedimentS 
in the surface water migration. pathWay. if 
there i~ a clearly defined direction of .Dow. 
target dist.atiqs are measured .from the point 
of observed .sediment contamination that is 
farthest upstream. For ground water plumes 
and for contaminated sediments where there 
is no clear direction of Row. the center of the 
observed gronnd water or sediment 
contamination is used for the purpose of 
measuring targel distance limits. 

Section 2 Evaluations Common to 
Multiple Pathways 

This section covers factors and 
evaluations common to multiple 
pathways. The major changes to these 
factors include: observed release criteria 
have been revised: the toxicity factor 
has been changed to a linear rather than 
a log scale; scales for hazardous waste 
quantity.have been made linear and 
expanded. and the hazardous waste 
-qu~ntity minimuln value has been 
·changed; the waste characteristics 
factor categoly sCore is now obtained by 
multiplying the factor values and using a 
table to assign the final score; use of 
benchmarks has been extended to an 
pathways and to the nearest individual 
(well/intake) factor. anC the methods for 
comparisons to benclut! rks have been 
changed as have the benchmarks used. 
The purpose of this part is to make the 
rule less repetitious by presenting full 
explanations of the evaluation of certain 
factors only once rather than in each 
pathway ir:! whic~ they occur. 

Exceptions related to radionudides are 
noted-throughout the rule and 
referenced to Sectif'n 7. 

Section 2.1 OveiView. Introduces the 
pathways and threats included in HRS 
scoring. · 

SectiOn 2.1.1 Calculation of HRS site 
score. Provides the equation used to 
calculate the final HRS score. 

Section 2.1.2 Calculation of pathway 
score. Indicates. in generai. how 
pathway scores are calculated and 
includes a sample pathway score sheet 
(Table li-H 

Section2.1.3 Common evaluations. 
Lists evaluations commori to ·all 
pathways. 

Section 2.2 Characterize sources. 
Introduces source characterization and 
references Table 2-2. the new sample 
source characterization worksheet. 

Section 2.2.1 Identify sources. · 
Explains thatfor the three migration 
pathways. sources are identified, and 
for tbe soil exposure pathway. areas of 
observed contamination are identified. 

Section 2.2.2 Identify hazardous 
substances associated wit."J a source. 
Covers information previously provided 
in the introduction to the waste 
characteristics factor categOry ... 

Section 2.2.3 Identify hazardous 
substances available to a pathway. 
Explains which hazardous substances 
may be considered available to each 
pathway. For the three -migration · 
pathways. the primary limitation On 
availability of a hazardous substance to 
a pathway is that the S\!bstance mUst be 
in a· source with a contaihment factor 
value, for that pathway. greater than 0; 
that is, the hazardous substance must be 
available to migrate from its source to 
the medium evaluated. For the soil 
exposure pathway. the primary 
limitatiOn is that the substance must 
meet the criteria for observed 
contamination and. for the nearby 
threat. it must also be accessible. 

Section 2.3 .Likelihood of release. 
Specifies the criteria fOr eStablishing an 
observed release (discussed in section 
III G of this preamble) and explains that 
p _.tential to release factors are · 
evaluated only when an observed 
release cannot be documented. Table 2-
3. which replaces Table=2.-2 in the 
proposed rule. prOvides the revised 
observed release criteria for chemical 
analyses for the migration pathways. 
Table 2-J is also used in establishing 
observed contamination for the soil 
exposure pathway. 

Section 2.4 Waste- characteristics. 
Def!nes the waste characte!istics factor 
categor}•. 

Section 2.4.1 Selection of substance 
poter:tial!.v posing greatest b.czord. 

Explains hOw to select the substance 
potentially posing the greatest hazard. 

Section 2.4.1.1 Toxicity factor. 
Explains how to· assign toxicity values. 
Changes in the approach to scoring 
toxicity are discussed in section m D of 
this preamble. Table 2-4 (proposed rule 
Table 2~11) has been revised to make 
the assigned: factor values linear rather 
than logarithmic values; however. the 
relationship among the values has not 
changed. A provision to always assign 
lead (and its compounds) an HRS 
toxicity factor value of 10.000 was 
added as a result of changes since the 
lime of the proposed rule in the way 
EPA develops chronic toxicity values for 
lead (Le., reference doses. in units of 
intake (mg/kg-day), are no longer 
developed for Iead)c 

Section 2.4.12 Hazardous substance 
selection. lists which factors are 
combined. in each pathway or threat, to 
select the huardous substance 
potentially posing the greatest hazard 
For each migration pathway, each 
substance ef!gib]e for consideration is 
evaluated baSed on the Combination of 
toxicity·(human or ecosystem) and/or 
mobility. persistence. and -
bioacewnulation (or ecosystem 
bioaccUmulationl potential. The 
substances selected for each pathway or 
threat are those with the highest 
combined values. For the soil exposure 
pathway, the substance with the highesl 
toxicity ·value is selected from among 
substances that meefthe criteria for 
observed contamination for the threat 
being evaluated. The use of 
bioaccumulation in the selection of 
substances in the human food chain 
threat has changed as a result ·of the 
structural change_s disCUssed above. In 
the proposed rule. only substances with 
the highest bioaccumulation values were 
evaluated for toxicity /persistence; in the 
fmal-rule, the substance With the highest 
combined toxicity/persistence/ 
bioaccumulation Value is selected in the 
human food chain threat of the overland 
flow /flood migration component. For the 
ground water to sUrface water migration 
component mobility.is also considered. 
This revised method better reflects the 
overall threat. 

Section 2-4.2 Haiardous waste 
qi...-cmtity. Describes how to calculate the 
hazar-dous waste quantity factor value. 
as eXplained in section ill D of this 
preamble- The explanation has been 
simplified from that presented in the 
prop_csed rule. and a discussion of 
unallocated sources has been added. A 
discussion clarif}ing the method for 
evaluaf.ng_ hazardous waste quantity ir: 
the soil exposure pathway was also 
added. and clarifying language on this 
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point wasiuserted tluowdwat the 
subsecticmsof I 2.4.2. Table Z..13 from 
the proposed rule bas been e!imimted. 

Section Z.4.2.I . Soun:e baztmlous 
waste qutJDtily. Detail& the measmes 
that may be cousidered ID ·evaJualiDg 
hazardous waste quantity rw a source 
or'area of observed contamillation. 

Section Z.4.2.1.1 Hazardous 
constituent quantity. Explains how to 
assi8n a wlue to tbe bazaldous 
--quanti!J factor. An explaualiou oftbe IEeatmentofRCRA 
hazardous w....,.bas been added to 
clarify the scmiag of tbeoe wastes. 
Table z-s. Hazanlous Waste Quanti!J 
Evaluation Equatinns (propOsed rule 
Table Z..14). has been MVised in several 
ways. The constant divisor of to has 
been moved from these eqilalious and is 
now Incorporated into the factor values 
assipled using Table :HI. Two types of 
siuface impoundments ani now 6sted to· 
ensure that buried sm'fac:e 
imponndmentsve.treated 
appropriately. The· term "taDks" has 
been added to rontainen other than 
drums·to clarify how taDks shonld be •. 
ewlnated. 'Also. equalious ior 
calculating haza!dons waste qnantity 
based on area have been revised based 
on a study of waste site$. Tbe study 
indicated that new depth assumptions 
shonld be nsed for some somces; the 
land treatment equation was revised 
based on data from the same sllidy 
abont typical loading rates in land 
trealmelit operati-. 

Secti011 Z.f.2.1.2 Hazardous 
wastestream qulllltity. Explains how to 
assign a value for hazardous 
wastestream quantity based on the mass 
of the wastestreauL An explauation of 
the treatmeDt ofRCRA hazanlous 
wastes has heeli added to clarify the 
scoring of these wastes. · 

Section Z.f.2.1.3 Volume. Explains 
bOw to assign a value for soorce volume. 

Section 2.4.2.1.4 Area.-Explains how 
to assign a value for source area4 

·aectioo 2.4.2.1.5 Calculation of 
source hazardous waste quantity value. 
Explains how to assign a value to·soarce 
haZardous- qnantity. 

Section 2.4.2.2 Calcukztjon of 
hazardous waste quantity factor value. 
·Explains how to assign a factor value to 
hazardous waste qnanlity using Table 
2-8. Tbe values in Table Z-6 include 
several changes. Tbe cap applied to the 
factor value (i.e.,.the lowest hazardous 
waste quantity wlue required to assign 
the maximum factor value) has been 
inc.-eased to reDect more accurately the 
range of hazardous substauce quantities 
fouudat waste-siteS. The cap is set 
based on the maximuin quantity four..d 

· at current NPL sites. Rather tha.""t being 
assigned a inaximmn of 100. as at tite 

· proposed rule. the asaigned factor 
,..,lues 1'0118" to 1.000.000. Each factor 
value less than the cap is assiped for 
quantitieS :hat range across two ordA!rs 
of maplbvle Tbe two-oeder-of
masnil!rde ranaea re11ec1 the uncertainty 
in estiiDatea of both quDiity &Dd • 
concentraliou oft6e ~ 
substmces in soun:enDd aaaociated 
releases as well aa ......,..,..;my in 
identifJIDs aRaomcos &Dd associated 
releaau. Ulills the.._ aloO 
simplifies "' "' tatioa J:eqUiremenls. 
NOIHI!!V values below 1""' IOUDded to 
1 to ensure that sites with small 
amomitsofbasaldoos ~will 
receive· a lioiHero score for waste 
characteristics. When hazardous 
constituent qnanlity data are 
incompte• the mjgjmmn hazardous 
waste qnantity factor valne is 10. except 
for: (1) Misfaliou palhwaya that haVl! 
any lalgetnbject to Levell or n 
concentrations; &Dd (2) JDisration 
pathways where there has been a 
removal action &Dd the hazardous waste 
quantity factor wine wonld be tOO or 
greater without c:Ousideration of the 
removal actioa.ln these casea, the 
minimum hazardouS waste qwlntity 
factor value bas been changed to 100 
tsee secti011a m c and m Q above for 
further discussion of the new mjnimnm 

to factors that assign values to the 
. nearest indiVidual (well/intake). Also 

diso1sses assiping level based on 
direct observation and describes when 
tissue samples that do aot esiab6sh 
actual contaminatinn may be nsed m 
compari&ons to benclmwb. 

Section Z.S.1 Detnminotion tif level 
of actual contamination at a samplir.g 
loco lion. E"P'•ina the approach used for 
evaluating the level of actual 
contaminaliou at a samplias location: 
~ hava been made to !iDow the 
level of aclllal contain!Datiou in the · 
hnman food chain threat to be based on 
tissue samples from aquatic food chain 
mganlsln8that C811110tbe nsed to 
estab6sh an observed release. 

Section z.s.z Coniparison to 
beni:lunark& Lists benchmarks and 
explains how to delemline wbether 
benclm!uks have been equalled or 
exceeded 1-sectionmH of this · 
preamble); chlnaesbave been made to 
allow the level of actual coatamination 
in the hnman food chain threat to be 
based nn tissue samples &om aqnatic 
food chain mganisms that cannot be 
nsed to estab6sh an observed release. 

Section 3 Ground w,;~er Migration 
Pathway •· 

values). . . Tbe gronnd we,ler migraliou pathway 
Section Z.4.$ Waste ch~tics evaluates threats resulting from releases 

factor category value. Explains how to orpotestial releases o(hazardons 
assign a value to the waste substances to a~ Tbe major 
characteristiQ> factor category. As chan,.aes specific CJIIIY'to this pathway 
discussed al!ove. the final Waste incl.nde replacement of the. depth to 
characteristics factor value is capped at aquiierfbydranlic conductivity and 
100 (l.ollli with bioaccmnulation . sotptive capacity factors with travel 
potential). Values are assigned by time and depth to aquifer factors; a 
placing the product of the waste revised approach for assigning mobility 
characteristics factors into ranges of one · values; ·removal of. the ground water use 
order of mapitude. to a cap o£10" (1012 factois a!ld their-replacement by a 
if bioaccumalution potential is resources factor. evaluation of the 
considered). nearest well factor based on 

Section 2.~.3.1 Factor category benchmarlcs: and revisions to scoring of 
value. Explams hnw to ...., Table 2-7 to sites having both karst and non·karst 
assign a value to waste characteristics aquifers present. 
~ben bioa~tioa I'!" ";"""!'Stem Section 3.0 Groumf Water Migrotion · 
h•oac:cnmulation) potential•• not Pathway. Descriptive teXt has been 
CODSldered. . oved. ,.__ bas been . sed 

SeCtion 2.4.3.2 Factor category rem ·-..-• 3-l reVl to 
~ ·-·'-'•-'"-b · ... ti reflect f'!Vi$ioDs to. the factors vc ue, :--·~-:"' waccum~o on evalusted. and Table 3-1 bas been 

potential. Explains bow to nse Table 2-7 • ed 1 ~-~the . fact 
to ·assign a v3hte to .waste revtS 0 .~'" new & or 
characteristics when bioaccwriulatiori categ"? >'alnes thro1J8hout. 
(or eeosvslem bioaccumulation) Section 3.0.1 Gerierol 
potentiai is considered. considernlions. Tbe title has beea 

Seclionz.s T-Is. Explains how changed. 
la18els factors are evaluated. This · Section 3.0.1.1 Ground wnter target 
approach generaJiy ir.wlves three levels distmrce /imiL An explanation of the 
of evaluation (Level I. Level n and treablient of contaminated ground water 
Potential) and the ulle of media-specific plumes with no identified source has 
contentration benchmarlcs. as discussed been added. For these plumes. 
in sectiOn m H of this preamble. Level measurement of the target distance lirrit m has been dropped; use of bencluDarlcs hagins at the cer.ter of the area of 
has been extended to all pathways and observed ground wattor contaminati~n: 
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the cenier is deterinined based on 
available data. 

'Section 3.0.1.2 Aquifer boundaries.· 
Descriptive text has been removed. 

Section 3.0.1.2.1 Aquifer 
interconnections. Descriptive text has 
been removed as have examples of 
iDformatbn useful for !deolifying aquifer 

· interconnections. 
Section 3.0.1.2.2 Aquifer 

discontinuities. Descriptive text bas 
been removed. 

Section a.o.u Kmst aquifer. 
Descriptive text has been removed. and 
references to factors bave be'en revised 
to reflect changes in factots. Text was 
added to clarify that ~t aquifers 
UDderlying any~ of.the sour<:es at· 
a site are given special consideration. 

Section 3.1 LiluJ/iboodof releDSe. 
Descriptive text bas been removed. 

Section a.u ObservedreieDSe. 
Description of the criteria for . 
establiShiDs an observed release has 
beenrevi&ed.Sdiscu.ssedinSeclionm 
G of this preamble. 

. Secti0113.1.2 . Potential 1D releDSe. 
Text has been revised to reflect changes 
in the factors e1!llluated and to clarify 
that karst aquifers UDderlying aoy 
.portion of the sources at_ a site are given 
special cousideralion in e1!llluatiog 
depth to aquifer and travel time. 

Sectitm 3.1.2.1 ContainmenL 
ExPlanatory text has been removed and 
the ground water containment table is 
referenced. Only soun:eS<tbat meet the 
minimum size requirelileilt (ie .• that 
have a -source hazardo~ waste quantity 
value ofG.5 or higher} are used in 
assigniug containment factor values. 
This requirement bas been added to 

""eliSUI'e .that Very small. uncontained 
sou...~es do not ·und_uly influence the 
score. For example. a site might have a. 
large, but highly contained source and a 
very smaU. uncontained source; without 
a mirJimnm ·size requirement. potential 
to release could be assigned the 
mciximum value based on the very small 
sourc:;e. which could overestimate the 
potential hazard posed by the site. If no 
source meets the· minimum size 
requiremelll. the highest ground water 
containment factor value assigried to the 
sources at the site is used as the factor 
value .. Table 3-Z-Containment Factor 
Valuesfor Ground Water Migration 
Pathway. has been simplified by 
combining lepetitious iteins and has 
been JD.Qved from an attachment to the· 
proposed rule into th• body of the rule. 

Section 3.1.2.2 Net precipitatioiL A · 
new map. has been added as F-.gure 3-2. 
"to assign net precipitatio~ factor values. 
The equation for cai<;Uiatiog monthly 
potential evapotranspiration was 
clarified. Descriptive_ te7t has been 
remoVed. 

Section 3.1.2.3 Depth ID aquifer. A$ .substances with low mobility. 
described in sect.on m t of this Furthermore. pn tbs uncertainties 
preamble. tbe depth to aquifer factor has about estimates of mobility in srouod 
replaced the sorptive capacity factor water and their applicability in site-
and is no~ COIIIhiDed in a matrix specific situations. EPA determined that 
with hydraulic condw:livity for scoriDg. a o value should not be ~ to the 

. Table 3._5 is DaW and provides the factor mobility factor-under any conditions. 
values. The depth tn aquifer factor · Section 3.2.1.3 Calculation of 
reflects the geochemic;~l retaidation toxicity/mobiJityfactm value. Text has 
capacity of the suhamfal:e materials, been simplified. Table ~ (proposed 
whk:h seoeraBY increases as tbs depth rule Table 8-10). the matrix for aasigning 
increuas. Dep1l,. 10 aquifer factor valnes factor values. has been revised to reflect 
are asaiped to three depth- the liDear natore of the assiped values. 
aanf;yius JaiJsua8e was added related Values for a specific bazardoua 
to k-' aq· ~._ 

SectitmW.4. Tmveltime. As subslallce may now vary by aquifer. 
~-----~ m· sOction m t of this . Section 3.2.2 ·HDmrr/ous wnste ...,...,....,.. quantity. References I u.z. 
preamble. this factor replaces the depth Section 3.2.3 ~-'-·'ation o' -·te to aquifer/bydraulic condnctivity factor ""'"'"' , -~ 
and ..• based on.._~ least conductive chamr:tsdstic:S factmcategory value. 

uuo Text has been revised to iDdicate the 
layer(s) ratbe< than on the condnctivities multiplication of the factors. the new 
of all layers between the hazardous mnimnm value. and the table used to 
substaaces and the aquifer. Table 3-7 assign the factor categoey value. · 
has been revised 10 reflect these 

. -~--- T. able s-s from_ the proposed Section 3.3 T-1& .Text bas been .........,.... revised to reflect the new names for 
rule has beenremnnbered as Table 3-6. fai:tms.Descriplive -has been 
Text <JJl how to obtain information to removed. Table 3-10 (Table 3-12 in the 
scOre this factor bas lieen removed. pri>posed rule) has been modified to list 
ClarifYD!g language was added related the revised l>enclunarb in this pathway. io !Wst.aquifers. . . welL 
. Section 3.1.2.5 Calculation of -Section 3.3.1. ~~ Title has 

P. ~-><-' •.· -•----Jac~• -•ue. T-• been chaDged fiom maximally exposed u......,w ~"""""" ~· •w' ~ iDdividual. Te>clhas been added to 
bas been revised to reflect new factor lain how to evalua. te --~ ell exp . . u-=•W S 
names. with documeilted contamination (at · Section 3.1.3 CalclJlation of · Level 1 aDd_U)· and those potenli_ ·any 
likelihood of release factor category 
valtifi.l'few ~paXimmn value of 550 coD.taminatecl. Texfwili added to .assign 
b.Sed on oliserved release has been Level n contamination to any drinking 
added.. . water well wbere an observed release 

Section 3.2 Waste charocteristics. waS .Stablisbed by direct observation. 
. Descriptive-text bas beeJi removed. This section also explains how to 

· Section 3.2.1 Toxicity/mobility. evaluate wells drawiua&om karst 
Descriptive text haS been removed. aquifers. Table 3-tt bas been renamed 

Section 3.2.1.1 Ttixif;ity. References and the factor values have been 
§ 2.4.1.1. changed. l;ee section m B of this 

Section 3.2.1.2 MobiJity. As preamble for a dis~ of tbe changes 
discussed in seCtions ill F and ill P of to Usigned values for this factor. 
this preamble. the method for assigoius Section 3.3.2 Population. As 
mobility values to hazardous substances dlscusse.tin section m H. population is 
bas been revised. Tl!ble lHI bas been evaluated using health-based 
revised. MObility values are now linear beDclunarks.for ·driDkiDg water. For 
rather than categorical place holders populations potentially exposed. 
and are assiSned in a matrix combiuiug population ranges are used to evaluate 
water solnbility and distribution ·the factor. This section explains whom 
coefficients. Mobility values may now to count for population. Populations 
vary by aquifer for a specific ha2ardous served by wells. whose water is blended 
substance. The uia.Yjrnum mobility value with.that from other drinking water 
is no longer assi&ned based on observed sources are to be apportioned based on 
release by direct observation. A factor tbe weB's relative contribution to the 
value of 0 is no 1-assigned for total blended systeni. 'I1le rule includes 
mobility. as bad been the case under the instructions on the type of data to use 
proposed rule. where categorical place- wben detenniDiDg relative contributions 
holder values were used; because of wells and intakes. This change is 
mobility is now inultiplied by toxicity intended to reflect more accurately the 
and hazardous waste quantity. assigning exposure to papulations through 
a 0 value would result in a pathway blended systems. The rule also includes 
score Of o. This result could understate instructiOns on how to apportion 
the risk posed by a .site with a large population for systems with standby 
volume of_highly toxic hazardous wells or standby surface w~ter intakes. 
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Section.3.3.2.1 Level of 
contamination. Explains how to 
evaluate population '>ased on 
concentrations ofhazaldous subslanceS 
in samPles. Text was added to assigil 
Level n contamination to any drinking 
water weDs where there is aa observed 
release by direct observation. 

Section 3.3.2.2 Level J 
ccmcentralions. Explains how to 
evaluate populations exposed to Level I 
concentrations. The St::oriDs cap was 
eliminated. aad the multiplier (i.e.. 
weight} is now10. · 

SectiOD 3.3.2.3 Level 0 
concentmtiOlllJ. Explains how to 
evaluate populations exposed to teve1 n 
concentrations. 'ftle ·scoriDg cap was 
eliminate<( ani! the multiplier Q.e.. 
weight) is now 1. · 

Section 3.3.2.4 Potential . 
contamination.. hplains how to assign 
values to populations poteittially 
exposed.to cimtaminatinn &om the site. 
The formula for calculating populaiion 
values has been modified to rellect both 
the revised method for evalll8tiug karSt' 
aquifers (see below) and the nse of 
distaru:e-weighted population valnes 
from Table 3-'12. whicb has been added 
to assign distance'weiabted vaines for 
populaliOU ineacbdiataDoecatepy. 
The vaines are detennined foreacb 
distaDoe catepy and are theli added 
across dislaDce categories. and the snm 
is divided by 10 to derive the factor 
value for po~l\ally cnntaminated 
population. The assi8ned values in 
Table :l-12 were determiDed by 
statistical simulation to yield the same 
popula5on value. on a-as thense 
of the formulas in the proposed role.. Tbe 
use of range va!ues has been adopted as 
part of the simplilicalion discussed in 
section m A. The !Onlldingndes have 
also c!w:ged. The method for evaluating 
kaxst aquifers has been simplified and is 
explained in this S<!Ciion. Table 3-14 in 
the proposed role. whicb included 
dilution weigbliiig factors for the general 
case and for two special cases. has been 
removed. and the two.special kaxst 
cases are no longer evaluated. ffhe 

. generally applicable _dilution factors for 
karst have not changed and""' all ·. 
incOrporated into the distance-weigbted 
population values in Table 3-12.) Tbe 
scoring cap was eliminated. and the 
rnullipHer (i.e., weigbt} is now 0.1. 

Section 3.3.2.5 Calcalalion of 
popUlation factor vdlue. Has been 
revised to reflect the cha.-.ges in t.'te 
e\'aluation of actually Contaminated 
weUs. The i'ounding ~e bas also been 
changed. and the scor..ng cap was 
eUn:inated.. . : 

Section 3.3.3 Resources. Describes 
how points are as!;igned to resotUce 
uses of groun.d water- POints may be 

aWgned if there are no drinking water 
wells within the target distaiu:e limit. 
but :he water is usable ior drinking 
water. This scoriDg allows for 
consideration of jiotenlial future uses of 
the aquifers. (See sec5on m I of t!o.is 
preamble for a discussion of the relative 
weighting of these factors.) 

SecliDB 3.3.4 Wellhead protection 
area_. ·E.~ain~ how -to assign values to 
this factor. Tbe maxiDwm valne is 
assigned When a source or an observed 
release lies pallially or fuDy within a 
weDhead pmtec5oila.ea applicable to 
:he aquifer beiDg evalnated. and this 
value has beeJ1, ~£rom 5I) to 20 to 
adjUst for scale chaDges. A new 
criterion for sc:oriDg this factor bas been 
added. If a wellhead protection area 
applicable to the aquifer being 
evalnated is within the lalget distance 
Emit and nei!ber of the other conditions 
is met. a value of five is assigned. Tbis 
change aHi>ws the HRS to place a value 
on the reScmrce. 

Section 3..3.5 Calculation of targets 
fac!orctm!gory value. Has been revised 
to rollect cbanges in th<O factor names. 
The rcm:ding rule bas been changed. 
and the scoriJ>i! cap was eliminated. 

Section 3.4 Ground wqter migration 
score fortr!f aqmfer. Text has been 
revised to rellect the new divisor for 
normalizing pathway smres. 

Section 3.5· Calcalation of ground 
water migration pathway SCQre. Text 
has been simplified. 

In addition to the above noted 
ciw:ges. the sorplive capacity factor h•s 
been eliminqied and replaced by the 
depth to aquifer factor, as have the 
tables Used to assign values to this 
factor (Tables :HI and 3-7 in the 
proposed rule). Tbe ground water use 
factors have also been eliminated as 
have the tables used to assign their 
v•lues (Tables 3-15 and 3-16 in the 
proposed role). F.gures 3-2.3-3, and 3-4 
and Tables~ 3-8, 3-9. 3-13 of the 
propcsed rule have been removed • 
Section 4 Surface Water Mjgration 
Fallrway 

The surface water migration pathway 
evalua~ ·threats resulting from releases 
or potential releases of haza::dons 
S'.J.bstances to surface water bodies. One 
ll".ajor change to. this pathway is t!le 
addition of a new component for scoring 
ground water discharge to surface 
water; either _this componeD.t or the 
overlaed flow /llood IJU3ralion 
componerit or bo~ may be scored: For 
each compone!lt. three threats are. 
evabated: drinking w:atec threat. hwna.."'l 
fcod chain threat. and environmental 
threat_ Ot.lter major-ch~es specific to 
this pathway include elitnixtation of t.~e 
recreatior>-4 cse threat; simpHficatic:1 cf 

oved2!ld flow potential to release 
factors: modifications to the human food 
cbain t!tteat including addition of a food 
chain individual; modilicatious to the 
treatment ofbioamnmdation potential 
and addi:ioll of a similar factor. 
ecosystem bioaccumulation potential. to 
the evaluation of the environmental 
threat; modifications to the persistence 
factor; revkkms to the dilulim weights; 
additions ofbenclmarlcs..extensioo of benchmarb to evaluation of the nearest 
intake. and addition of levels of 

· con-to the human foOd chai!t 
targets: DJOCijfioations to criteria for 
establishing ac:lllal foOd cbain 
contamination; eliDdalion of the 
surface water use faCtor: addition of a 
resoon:eo factor to the latgets 
evalnatioo in the drinking water threat 
2Dd revisioos to Rnsitive environments. 

SP<:tion 4.0 SurfaCe. Water Mjgrotion 
Pallrway. New struciwe of the pathway 
is explained. Descriptive text has been 
removed. F'rg>Jre 4-1 has been·re,ised to 
refiect revisions to the factors 
evaluated. and Table 4-1 has been 
revised to reflect the new factor . 
category values thro1J8hout. 

Section 4.0.1 Migration components
Explains how to score the two migration 

· compcme.ots. 
Section 4.0.Z SurfaCe wale 

categories, A definilion:of coastal tidal 
wale..,. bas been added.·Some surface 
water bodies that belong in this new 
tategmy were listed in other categories 
in the proposed rule (e.g.. bays and 
wetlands contigttous.with oceans).. 
Isolated perennial wetlands have been 
added to the de6nition of lakes; salt 
water liarbors laJgcly protected by 
seawalls have been removed from LlJe 
definition of lakes. ocean has been 
defined more precisely as areas 
seaward £rom the baseline of the 
Territorial Sea. Contiguous·bays have 
been removed from. and wetlands 
ccnliguous to the Great Lakes have been 

- added to oceen and·ocean-like bcdies. 
These definitional cba;JgeS{ 
clarifications ~ore accurately reflect !he 
different characteristics of the water 
bodies. 

Sectio!l 4.1 Overland Pow lftocd 
migration t:DinpOnenL .A!J discussed.iil 
section m M OJf this preamble. the 
suriace water urlgrat!on pathway has 
been divided into two components- The 
overl.and :flow/flood compoae!lt is 
~entizlly the surface water migratioc 
pathway as proposed except that the 
recreaticniil use threai: has been 
eliminated. 

Sectior> 4.1.1 Generi:Jl 
- considerations. Consists of several 

s::..bsect!cm•-
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Section 4.1.1.1 Definition of the 
hazardous substance migration path for 
overland flowffiood migration 
component Text has been simplified. 

Section 4.1.J.2 Target distance limit. 
Explains target distance limits for sites 
in general and adds aD explanation of 
how to calculate the target distance 
limiHor contaminated sediments with 
no identified source. For these latter 
sources orily. when there is a clearly 
defined direction of now, the target 
distance Ji!nit is measured beginning at 
the obsenied sediment contamination 
farthest upstream: when there is no 
clearly defined direction of How. the 
targei distance limit is measured from 
the center of the area of observed 
sediment -contamination.. Discusses the 
determination of whether surface water 
targe_ts are Subject to actual or potential 
contamination. Also. text Was. added to 

·assign Level n to targets subject to 
actual contamination based on direct 
observation. 

Section 4.1.1.3 Evaluation of the 
overland flow/flood migration 
component Explains -that for multiple 
watersheds. highest score assigned to a 
water;;hed is used instead of summing 
watershed scores as proposed. 

Section 4.12 . Drinking water th.reat 
Descriptive text has been removed. 

SectioiJ 4.1.2.1 Drinking water 
tlueot-likeJibood of release. Text has 
been simplified to clarify when potential 
to ~ factors need to be evaluated. 

Section 4.1.2.LX Observed release. 
Text has been ~~ed to reflect the 
changed maximWil value. 

Section 4.1.2.1.2 Potential to release. · 
Text has· been levised to reflect the 
changed maximum valUe and- has been 
simplified. 

Section 4.1.2.1.2.1 Potentia/to 
release by overland pow. Explains 
when overland flow potential to release 
is not evaluated. 

Section 4.1.2.1..2.1.1 CoiltainmenL 
-Text bas been revised-to reflect" changes 
in the numbering of the containment 
table. Only sources that meet the 
minimllD:l_ size requirement (i.e .. that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used ir 
assigning contaimrient values. 1bis 
requirement has been added to ensure 
that very ~tmall; uneontained sources Q:o 
not unduly-influence the score. For 
example. a site might have a large. -but 
highly contained source and a very 
smalL uncontained. sautee: without -a 
minimum size requirement. the potential 
to release could be assigned the 
n;taximum value based on the very sinall 
source. which could overestimate the 
potential hazard posed by the site. If no _ 
source meets the minimum size 
requirement, the sou!"Ce with the highest 

surface water containment factor value Section _4.1.2.1.2.3 Calculation of 
is usecL Descriptive text has been potential to release factor.value. Text 
removed. Table 4-4. Contaimnent Factor bas been simplified. and the assigned 
Values for Smface Water Migration value bas beO!) chauged. 
Pathway, has been simplified by Section 4.1.2.1.3. Calculation of 
combining repetitious items and bas drinJcins water tlueot-liJrelihood of 
been moved from an attachment to the release factor category value. Text has 
proposed rule into this section of the been simplified. 1he maxjmn'm value 
final rule. . has been changed. and the maximum for 

Section 4.1.2.1.2.1.2 Runoff. Text on potential to release Is no ~ equal to 
evaluating rainfail has been simplified the ma"Kjmnm for observed release. 
by remOving explanatoJY references. Section 4:1.2.2 DrinkiDg water 
The nmoff curve number has been thretit-waste chamcteristics. 
simplified by subStitnting a soil group DeScriptive text has been removed. 
designation in itS place. Table 4-4 Section 4.1.2.2.! icna. 'ci'""/ (proposed rule Table 4-2) has been "J• revised to list only the soil group persistence. Editorial changes have been 
designatio!)S. Based on analyses of made. 
runciff and actual drainage area sizes, Section 4.1.2.2.1.1 Toxicity. 
Table 4--3 (proposed .We Table 4-3) bas References § 2.4.t.L 
bee'! revised by changing the divisions Section 4.1.2.2.1.2 Persistence. As· 
of drainaRe area size. Table 4-5 discussed in s,ection ill F of this 
(proposed rule Table 4-4) has been preamble. several changes have been 
revised to reflect the changes related to made to this factor, ilicluding the 
the use of soil group desJgDali<ins. Table deletion of free-radical oxidation as a 
4-6 (proposed role Table 4-5) bas been decay process and the inclusion of 
revised so that the beading in the table consideration of IC,. to account for 
reads Rainfall/Runoff Value: the values sor;ptioo to sediments. Table 4-10 
assigned have been adjusted on the ;(proposed rule Table 4-4) has been 
basis'of both the hlghei- maximum value revised to change the values assigned 
assigned to .the factor category and the from catesPrical numbers to linear 
analyses described above. Explanatory scales. The divisions amOIJ8 the half-
text-has been removed lives for riverS:. oceans. cOastal tidal 

Section 4.1.2.1.2.1.3 -Distance to waters. andGre8tlakes.have changed 
surface watei. Values assigned to based on a study of travel time. and the 
distance to smface water factor values text baS been modified to clarify the 
in Table 4:-7 (proposed rule Table H) procedure for determining whether to 
have been Jevised to adjust for the base the-persistence_ factor on lakes or 
~maximum assigned to the factor on rivers. oceans.-coastal tidal waters. 
category. · and Great Lakes. A factor value of o is 

Section 4.1.2.1.2.1.4 Calculation of no longer· a.Ssigiled for persistence, as 
the factor value for potential to release had been the case uuder the proposed 

·by-overland po_w. Has nOt been changed · rule. where cat_e8orical place-holder 
except for assigned value. values were used: because persistence is 

Section 4.1.2.1.2.2 Potential to now multipUed by toxicity and 
release by flood. Descriptive text has hazardous was~ quantity ... assigning a 0 
been removed. value wouldn!sult in a pathway score of 

Section 4.1.2.1.2.2.1 Contoinment 0. This result could understate the risk 
{flood]. Text in Table 4-8 (proposed rule po5ed by a site with a la!ge volume of 
Table 4-7~ has been revised to highly toxic hazaldons Substances with 
incorporate new language on required low persistence. Furthermore. given the 
documentation.on·containment The uncert.aiJ;lties about h8If.life estimates 
reqUirement for certification by an and their applicability in site-specific 
engineer has been dropped. .Tbe new situations, EPA determined that a 0 
documentation requirements have been value should not be assigned to the 
added to make the tule consistent with persistence f.i.ctor Under any conditions. 
RCRA reqUiremeots. . Tbe text has been QIOdified to clarify 

Section 4.1.2.12.2.2 Flood frequency. selection of an appropriate default 
Values assigned to this factor. by Table ·value: Table 4-U-Persistence Values-
4-9 (proposed role Table 4--8) have been · Log K...has been added. Descriptive 
revised to better reflect probabilities ··text has been remQ>"ed. 
arid to adjuSt for the higher maximum Section 4.1.2.2.1.3 --Calculation of 
assigned to the factor category. toxicity/persistence factor value. Table 
Descriptive ·text has been removed. reference has been changed to reflect 

Section 4.1.2.1.2.2.3 . Calculation of . the change in numbering. Table 4:-12 
the factor value for potential to releaSe (proposed rule· Table 4-10] has been 
by flood. Has been revised to reilect a changed- to reflect the multiplicative 
minimum size requirement for sources. relationship. 



REFERENCE 1
Page 49Federal Register f Vol. 55, No. 241, I Friday. December 14. 1990 I Rules and Regulations 51575 

Section 4.1.2.2.2 Hazardous waste quo.,tity. References f 2.4.'1. 
Section 4.1.2.2.3 Calcu!atiim of drinking water threot-ovaste 

characteristics factor category :'Ok~. 
Text has been revised to indicate the 
multipticztion.ofthe faclots, the new . 10oximtun value, and the table used to assign the factor categocy \'alae. 

Section 4.1.2.3 · Drinking water 
threat-targets. DescriptiVe text has 
been """""""-Text was added to 

. assign Level n to actDat contamination bci.sed on direct observation. 
Section 4.1.Z.:/.1 Nearest iniD/re. Title and the factor aame bave been changed. As discussed In Section m B of this 

preamble, Ibis factor is now assigc•d values based onileal!h-based 
bencltmarb.lnstructions fur bow to 
assign dilution wei3bts to closed lakes and lakes with no surface floW entering .have been added. Table4-13, Surlace Water Dilution Weights (proposed role Table4-U), has been revised to add more types of smface water bodies and ·to cbange the dilution weights. Tbese 
changes have been made to reftect more accurately the flow rar.ges Of water · bodies and ttro based on analysis of data on now_ra~ and dilclioa 

Section 4.1.2.3.2 Population. As 
expleined above. population is 
evaluated based on two levels of a::tual contamination. Targets potential!.y 
cont&l!linated a.."' clilut:o:J weighted and are assigned Values based on ra.'gu. Populations served by Intakes which are blended with water &om other drinking water sources a.~ to· be apportioned 
based on the intake's relative 
contn"bution to the total blended sYStenr. The rule mciudes instructions on the: type of data to""" wben detmnining relative contributions of intakes and 
wells. This change is intended to reflect more accurately-the exposure of 
populations tbrt>ugh blended systems. The rule also includes instructions on how to apportion population for sYStems .with standby wells or standby siL>face water intakes. 

Section 4.1.2.3.2.1 Level of 
contamination. Explains how to 
evaluate population based on the leve! of contamination to which thf!9!' .are exposed. 

Section 4.1.2.3.2.2 Level I 
concentrations. Descriptive text has 
b~.re:no~ The.scoring cap was eillninated, and the multiplier [Le., 
weight) is now 10. 

Section 4.1.2.3.2.3 Level n 
concentrations. Text-has- been simp!ified a!ld revised to reflect the changes 
discussed above. The scoring cap was eliminated. and the rD.ultiplier {i.e .. 
weight} is r.ow t. 

Section 4.1.2.3.2.4 Poientia/ contomiization. Equation-use(J-to 
calcnlate this factor has been revised as discussed above. A new uble. Table 4-U, DilntiO!>-Weighted Population Values for Potential ContamiualiOG Factor for Surface Water Migration Pathway, has been added to. assign valaes. whlcha!e then added across different s>Jrface water body types and divided by 10 to derive the vaJoe for potentially 
ccntamiGaled _.,)&lion. Tbe assigned values in Tabloi· 4-14 for each population range category were determined by statiStical simulation to yield the same popolation valne, on average, as the use of the formulas In the proposed r.de. Tbe use of range -values has been add2rl as pa...-t of t!:te ·st:uplification dis.Cl!Ssed in section.m A The rounding rule has also been changed. the scoring cap was 

eliminatea and the multiplier (i.e.. 
weight) is cow 0.1. . 

Section 4.1.2.3.2.3 Colculation of population f~ volue. Explains how to combine values assigned to the three population groups. The rounding rule has also been changed. and. the scoring cap was etimmated. 
SectiO!! 4.1.2.3.3 1/esourr;es. As discUssed in section m J of Ibis 

P.."'""'ble; this fiictor has been added to account for the potential impe::t of surface water contamination on 
resource uses. 

Section 4.1.2.3..4 Calculation of drinking wuter t..\reot.:....m,.gets [actor category Value.· Has been revised to 
reflect th"-changes in this factor calef!OIY· Tbe iound!ng rule has alsa been changed. and the ~ cap was eliminated. . . Section 4.1.2.4 QUculation of drin.'<ing water threat score foro . watershed. Text has been simplified. 
Tbe divisor has changed 

Section 4.1.3 Human food chain 
threat. Descriptive text has been remOved.. 
· Section 4.1.3.1 Human foad choi:1 fhreot-likelihood ofreleose. Section references have bee:> cbanged. 

Seciion 4.1.3.2 Human food chain :.S,reat-waste characteristics. Text has been slmplified 
Section_tf.I.3.2."I. Toxicity/ 

persisfence/bioaccrimulatioiL T~xt has ba-ea simplified Gd modified because of the ch.ange ic. the use of 
bioaccumulation pote!ltial. in selecting the substance-potentially posing the greatest bazaM. 

Section 4.1.3.2.I.I Toxicity. Has been changed to reference § 2.4.1.1. Also -Changed so that evaluation of toxicity is not limited to stabstances with the 
highest bio.ilccu:mulation potential. 

Section 4.1.3.2.1.2 Persistence. 
Clarifies ho~ to e'Va!uate persistence for 

contaminated sediment sources. a..'ld adds coas:al- tida! waters as a category of surface water. Also changed so that evalua~on of persistence is net Iimited to substances with the b;sbest 
bioao:cuo>u!ation potentiaL 

Section 4.1.3.2.1.3 Bioaccumulation po&mtiaL As described in section W M of Ibis preamble, the method of 
accounti:Jg!or bloaccumulalion 
potential in~ oelection of tho 
substance potclially posiDg the greatest hazard has been changed. In !he &cal r.de, bbaccumulation potential.is 
considered together with toxicity arui penllstence rather than as a primary selection criterion. nna change was rn2de be::auSe ali three factors a..-e now scored on Enear scales. In addition. where $ta exist. separate 
bioconcentration fador Values are 
assigned for salt water and fresh water; tile texi now cla.-ifies that the bigbe: of these V3lues is <iSed for fisheries in brackish water a.'1d for sites with 
fisherieii Present in both salt wate< and fresh water. The adjustment for 
bio:nagailication has been dropped because it tended ta docble count 
bioaccnmulation. Both Table 4-15 (Table ~lUn the proposed ·rufe) and the te..·d have beeamodilied to clarify the data hierarchy fur as$igning bioaccumulation potential factor valnes. Also. Table 4-15 now makes it cieai that the assigned \.aloes for bioaccumulatinn potenti2l are on a linear scale. 

Section 4.1.3.2.1.4-· ·calculation of 
toxicity/persistence/hioaccumulation factor value. Explains how to cale_clate a toxicity/persistence/bioaccwnulation value. Table 4-16. Toxicity/Persistence/ Bioaccum.ulation. has. been added to assign the factor value. 

Section 4.1.3..2.2 Hazordous waste quantity. References § 4.1.2.2.2. 
Section 4.1..3..2.3 Calculaticn oj 

hr:man food chain threat-waste 
characteristics factor category value. 
Text has been revised to indicate the multiplication of the- toxicity/persistence and hazardous waste quantity factor va!ues, subject to a maximun., and the further-multiplication cf that product. by the bioaccumuiation potential factor va!ue. su6:ject to a maximum for this 
second product. acd to reference the 
table for assigning the factor category va!ue. 

Section 4.L3.3 Human food chain 
threat-ta;tgets. Has been revised to reflect addition. of the new food chain individual and the deletion of the fishery use ·factor. As-discussed in S2ction m M 
of this preamble. criteria for establishing a flShery subject to actual . contamination have been revised. Text was added to descrihe the additional 
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tissue samples that can be used to 
establish Level I contamination. 

Section 4.1.3.3.1 Food chain 
individual. As discussed in section ill M 
of this preamble. this factilr is new. This 
section explains how to assign a value 
to· the factor. 

Section 4.1.3.3.2 Popalation. Has 
been chauge'd as disc:..:.;sed in section m 
M of this preamble. 

Section 4.1.3.3.2.1 Level I 
conCentrations. The approach to 
calculating this factor value has been 
revised as discussed in section m M of 
this preamble. The rounding rule has 
been changed. the scoring cap was 
eliminated. and the multiplier (ie .. 
weight) is now 10. 

Section 4.1.3.3.2.2 Level II 
concentrations." Explains how to assign 
values as discussed in section m M of 
this preamble. The rounding rule has 
been """-d. the scoring cap was 
eliminated. and the multiplier (ie .. 
weight) is now 1. 

Section 4.1.3.3.2.3 Potential human 
food chain COntamin(JtiOll;. The approach 
to calculating this factor value has been 
n!vised as discussed iD section m M of 
this preamble. The rounding rule has 
been clianged. the scoring cap was 
eliminated. and the multiplier (i.e" 
weight) is now O.L 

Section4.1.3.3.2.4 Calcolation of the 
popalation factor value. Text has been 
revised to omit the maximum. The 
rounding rule has been changed. aod the 
scoring cap was eliminated. 

Section 4.1.3.3.3 Calculation of 
humanfoodchain threat-targets fac/IJr 
caregory value. Explains how to 
calculate the targets valoe. The roUDding 
rule has been changed. aod the scoring 
cap was eliminated. 

Section 4.1.3.4 C-alculation of human 
food chain threat score for a watershed 
Text has been simplified. The di\isor 
has changed. . 

Section 4.1.4 Environmental threat. 
Descriptive text has b~ removed. 

Section 4.1.4.1 Environmental 
threat-likelihood of release. Section 
references have been changed. 

Section 4.1.4.2 Environmental 
threat-waSte characteristic<:. 

. Descriptive text has been removed. 
Section 4.1.4.2.1 Ecosystem toxicity/ 

persistence/bioaccumulation. Text has 
been revised to inclUde the addition of 
ecosystem bioaccum.ulation·potential as 
a multiplicative factor. 

Section 4.1.4..2.1.1 Ecosystem 
toxicity. The approach for evaluating 
ecosystem toxicity has been revised · 
Additions have been made to the data 
hierarchy (see section m J of this 
preamble). and a default value of 100 
was added to cover the situation where 
. appropriate aquatic toxicity data were 

unavailable {or all of the substances 
being evaluated. T ·>le 4-19 (proposed 
rule Table 4-23) ha' been revised to 
make the factor linear and to eliminate 
the rating category ofo (except when 
data are unavailable for a given 
substance); these changes make the 
ecosystem toxicity factor more 
c;onsistent with the toxicity factor in the 
Other pathways and threats. Text was 
added to clarify the evaluation. of 
ecosystem toxicity for brackish water. 

Section 4.1.4.2..1~ Persistence. 
Section refeiences have been changed. 
Clarifies how to evaluate persistence for 
contaminated sediment sources. aod 
adds coastal tidal waters as a category 
of surface water. 

Section 4.1.4.2.1.3 Ecosystem 
biooccumulation potential. As ""Plained 
in section m J of this preamble, this 
factor is new for this threat and is 
evaluated similarly 'to-(but with several 
key differences from) the 
bioaccumulati.on potential factor in the 
hnman food chain threat. 

Section 4.1.4..2..1.4 Calculation of 
ecosystem toxicity/persistenCe/ 
bioaCCWilufaiion factor value. Section 
references have been changed. Table 4-
20 (proposed rule Table 4-24).has been 
changed to refl!'CI the changes in the 
values for the factors. Table 4-21. 
Ecosystem Toxicicy /Persistence/ 
Bioaccumulation Values, is new and 
assigns values for the combined· 
toxicity/persistence/bioaccumulation 
factor. 

Section 4,.1.4..2.2 · Hazardous waste 
quantity. Section references have been 
changed. 

Section 4.1.4..2.3 Calculation of 
environmental threat-waste 
characteiistics factor category value. 
Text has been revised to indicate the 
multiplication of the ecosystem toxicity I 
persistence and hazardous waste 
quantity factor values. subject to a 
maximum, and the· further multiplication 
of that pi-oduct by the ecosystem 
bioaccumulation potential factor value. 
subject to a maximum for this second 
product. and to reference the table for 
assigiling the factor category value. 

Section 4.1.4.3 Environmental 
threat-targets. Descriptive text has 
been removed. 

Secii.On 4.1.4.3.1 Sensitive 
environments. Explains how to evaluate 
sensitive environments. Table 4-22. 
Ecological-Based Benchmarks for 
Hazardous Substances in Surface 
Water. has been revised as described in 
section m 1-i: of this preamble. The 
rounding·rule has also been changed 

section 4.1.4.3.1.1 Levell 
concentrations. Explains the new 
method of evaluating wetlands based on 
Wetland frontage. or~ in some. situations • 

wetland perimeter.. Table 4-23. SensitivP. 
Environments Rating Values, bas been 
revised as discussed in section m J of 
this preamble. Table 4-24. Wetlands 
Rating Values for Surface Water 
Migration Pathway. bas been' added to 
assign values to wetlands based on the 
total length of wetlands. The scoring cap 
was eliminated. and the multiplier.(i.e" 
weight) is now 10. 

Section 4.1.4.3.1.2 Level II 
concentratioll& Has been revised to · 
reflect the method of evaluating 
wetlands. The seating cap was 
eliminated. and the muitiplier (i.e .• 
weight) is noW L 

Section 4.1.4.3.1.3 · Potential 
contamination. Has been revised to 
reflect the method of evaluating 
wetlands. The rounding rule has also 
been changed. the scoring cap was 
eliminated. and the multiplier (ie.. 
weight) is now 0.1. 

Section 4.1.4.3.1.4 Calculation of 
environmental threat-targets factOr 
category value. Has been revised to 
remove the maximum from the targets 
factor category. The.rounding rule has 
also been chaDged. 

Section 4.L4.4 Ct.lcolation of 
environmental threat score for a 
waterslred. Divisor for the threat has 
changed. A cap of 611 was explicitly 
placed on the environmental threat 
SCore. whiCh results iD the same 
maximum possible threat score as in the 
proposed rule. (In the proposed rule. 
environmental threat targets were 

· capped at 120. which resulted in an 
environmental threat score maximum of 
60.) However. in the final rule the targets 

_ category is uncapped and can score 
. higher than 120 to compensate for low 
scores m other factor categories. 

Section 4.1.5 Calcolation Of overland 
fiow/Pood migration component score 
for a watershed. F.,xplams how to 
calculate the score fOr the watershed. 

Section 4.1.6 Calculation of overlitnd 
ftow/Pood migration component score. 
Explains how to Calculate the score for 
the component based on the highest 
wat~ed scOre (in the proposed rule 

·watershed scores were summed). 
Section 4.2 ·. Grounf/ water to surface 

water migration coniponenL As 
discussed iri section m M of this 
preamble. this component has been 
added to the rule to account for 
contamination of surfaCe water bodie:. 
through ground water migration of 
hazardous substances. Thus, all sections 
referring to this cOmponent are new. 

Section 4..2..1 General 
considerations. 

Section 4.2.1.1 Eligible surface 
waters. Explains the conditions that 
must apply before this component is 
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scored. In genOial, thi5 COIJIIIOIIOilt is 
scored oaly when lhere is a smface 
water within one mile or a soan:e. the 
top of the uppennost ~is at a. 
above the bottan or the surra.:.
aad"" ~djscmrtjnnjty is 
established between the. soame aad the 
portion or amface water within ooe mile 
of the source. Exoeptions are also 
explained 

Section 4.2.1.2 DefinitkHJ q{ the 
l!azmdouso<t•"""'- migrolioo path [oT 
grt)liDd woter ID surface IWller miglalion 
cOmponent I!Jcplaino that the migratioD. 
path is defined as sll«teot alraight-line 
distance. wiihin the aquifer lioundary. 
from a sooin:e to saiface ..... ter. 
· Section 4.2.1.3 Observet1 relea!ie of a · 
specific haza1dous subslmtce to srnface 
water i'f>.waler...,_ Explaius that 
befOre ali obsetved release of an 
indi\idaal bazanlous substance can be 
established to the smface .... ter in- · · 
water iOgmeot. the substance must meet 
the criteria for"" obsened release both 
to groaad water and to smface water 
(this requirementdoes Qat affect the 
aetna! scoring or olosened release). Also 
clarilies the use or samples from the 
surface water in-water segment 

Section 4.2.1.4 TQJJet distance limit. 
Explains the criteria for detl!tmiDiog the 
taq:et distance lim\tand fo.l!Siablishing 
wbetbe.largels are subject to actna1 or· 
polet>tial contaminalioa. 

Section 42.1.5 Emluation of the 
ground Mller to srnface Mller mig:ution 
romponenL Explains the~ 
approach for evalnating Ibis component. 
Figure4-2. <nerv1ew or Ground Water 
to SnrlaceWater Migration C1Jillll0nent. 
is new. Table 4-25. which is new. 
provides the scoring sheets for this 
COMP9Dent. 

Section 4.2.2 Drinking water L~reat. 
Explains the general approach foc 
evalualing1his lhreat. 

Section 4.2.2.1~ -,Prinkilrg water 
threat-likelihood of release. Explains 
the general apptoach for ev&luating this 
factor category. 

Section 4.2.2.1.1 . Observed relf!CSe. • 
Explains that scoring an obsetved 
release ls based on releases to ground 
water. · 

Section 4.2.2.1.2 Potentiol tiJ release. 
Explains that scoring is hassd o11 the 
scoring_of potential release to uppermost 
aquifer. · 

Section 4.2.2.1.3 · Colculation of 
drinking water threat-li/relihood of 
releo~e faclbr c:afegory value. Explaius 
how to.assignthdactorcalegoJYvalue. 

Section 4.2.2.2 Drin/cir;g water 
threat-woste chamctenstics. Explains 

. the general aPP"''lcli fm evaluatiog Ibis 
. factor category. 

Section 4.2.22.1 Toxicity/mobility/ 
persisteDce. Explains •be apprciach for -
evaluating these £acton. 

Section 4 ? ? z t 1 Toxicity. Explains 
that toxicity 'V2Iues are auigoed to an 
hazanlou nbslaDces available to 
migrate to tpolllld water. 

Section 4 z 2 2 t 2 Mobility. Explains 
that !i-.e lll<lbility <laiu.e is assigned to an 
hazardoo:s sabst;mc:es available to 
migrate to groomd water. 

SecliotJ 4.1!Z.:U.3 Persistence. 
Explains doat thia factor value is 
assigned as fa tlae driDking wate. t~u:!>at 
for the ou 'a...t flaw/flood JDisratioD 
C01Ji11 ment far all hazardous nbstances 
available to migtMlo to groand water. 

5ection 4.22.2.L4 Calcvlation of 
toxicity/mobilityl'pt=istezu;e fackJr 
volue. l!ltplaiDa tiJat the factor value is . 
the highest value •soigoed to any 
hazan:lous nbstaoce evaluated using 
Table 4-28. which is new. 

Seclion4.2.2.2.Z ·Hazardous waste 
quantity. Explains that hazardous waste 
quantity is ca1Cillat2d for hazardous 
substanceS available to migrate to 
ground ,.,.ler. 

Section 4.2.22.3 Calculation of 
drinkiDg waJer lhreat-wuste 
choracteristics [actor category valae. 
Explains how to calculate the factor 
categocy- value. 

Section 4.2.2.3. Drinking water 
tbrea~ Explain• the general 
aPP"''lch for er.duating Ibis factor 
category. 
· SectioiJ"f.2.2.3.i Nearest intake. 
Explains how to determine the dilution 
weight adjustmeat using Table 4-27. 
which was added. and how to assign 
factor vah,u!s. Figure 4-3 was added to 
ilhlslrate determination of the ground 
water to smface water angle. (See 
section m 0 of Ibis preamble for a 
rliscossioo Of 1his lldjusbnent.) 

SectiOn f.2.2.3.2 Popu/;Jtio~'1. This 
section.parallels other population factcr 
secti::ms. 

Section 4.2.2.3.2.1 Level I 
eoncentrotions. Par.illels the populati<m 
facto. sectinlls in the overland flow/ 
flood migratio11 component. 

Section 4$.Z3.2.2 Level II 
concentnrticms. Parallels the poyulation 
factm sectinlls in the overland flow I 
flood migl'ation component. 

Section4.2.2.3.2.3 Potential 
ContaminatiOIL Parallels the population 
factor sectinlls in the overland flow I 
flood migration component. except fer 
additioll of the dilution weight 
adjustment. 

Section 4.2.2.:t.2.4 Cclk:ulatioR of 
popu/alionfar:/xlrvaiue. Parallels othe£ 
popolalion facto. sectiOns. 

Section 4.2.2.3.3 Resources. Parallels 
o_titer resotL."'ies factor sections. 

S#w.i~n 422.3.4 Calcukition of the 
drin.'cing water t/o~fli"'S factor 
category value. Explains bow tc 
calculate the facto. category nit-e. 

Sectitm 4.2.2.4 Calcolalion of 
drinking water threat score [oT a 
watershed. !!xplaius how to calculate 
the score for a watershed. 

Section 4.2.3 Hamon food chain 
thniaL Usts the facti>rs evalcaled.. 

Section 4.2.3.1 ·Human food chtiic 
threat-Jikelibcod of release. Explains 
how to assign the factor category value. 

Section 4.2.3.2 Htlmtm food chain 
tbrea~c-wastecba.."GI:leristics. Lists the 
factors .Valuated. 

Section 4.2.3.2.1 Toxicitr/mobility;
persisten<:e/bioiJI:cunwlatkm. Explains 
how to calculate these factcr values 
using Table 4-28, which is new. 

Section 4.2.3.2.1.1- Toxicity. Explains 
ilow to calculate Ibis factor nlue. 

Section 4.2.3.2.1.2 };fobility. Explains 
how to calculate this factor v&lue. 

Section 4.2.3.2.1.3 Pe..rsistence. 
Explains how to calculate Ibis factor 
value. 

Section 4.2.3.2.1.4 Bioaccumulction 
potentfol. Explaius bow to calculate this 
factor '\-alue. 

Section 4.2.3.2.1.5: Calcolalioro. of 
toxicity/mobJ1ity/persistence/ 
bioaccumulation factor value. Explains 
bOW' to calculate this value using Tab!es 
3-9. 4-26. and 4-28. 

Section 4.2.3.Zz HazardollS waste 
quantity. Explains how to assign the 
factor value. 

Section 4.2.3.23 Co/culation of 
hu.~an food chain threat-waste 
characteristics factor category value. 
EJ<plains how to ·calculate Ibis factor 
category value. 

Section 4.2.3.3 Humaa food elwin 
threat-'ta..'lieJs. Explaills the factors to 
be eval'!.l.ated. 

Section 4+3-3.1 Focd chain 
individual. Explains how to assign the 
factor value. 

Section 4.2.3.3.2 Popolation. Explains 
how to calculate this factor value. 

Section 4.2.3.3.Zi Level I 
concentratioirs. Parallels the population 
factor in the human food chain threat for 
the overland flow/flood J!ligratio:> 
compollent 

Section 4.2.3.3.2.2 Level U 
concentratioll$.. Parallels the population 
factor in the lnnnan food chain threat for 
t!Je overland flow/flood migrabon 
component. " 

Section 4.2.3.3.2.3 Potential human 
food cht!iil contamination. ParaJJels the 
population factor in the human food -
chain threat for the overland flow/flood 
component. except for addition of the 
dil~tion weight adjustment . 
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Section 4.2.3.3.2.4. Calculation of the 
popalation factor wziu.,. Explains how to 
caleulate this factor value. 

Section 4.2.3.3.3. Calculation of i' 
human food chain threat-Mrgets factor 
cotegory value. Explains how to 
caleulate this factor category value. 

Section 4.2.3.4 Colculation of human 
food chain threat scare far a watershed 
Explains how to calculate the score for a 
watershed-

Section 4.2.4 Environmental thretzL 
Lists the factors evaluated. 

Section 4.2.4.1 Environmental 
threat--likeiihood of release. ExplaiDs 
how to calculate this factor category 
value. 

Section 4.iu Environmental 
thretzt-waste characteristics. Explains 
how to calculate this factor category 
value. 

Section 4.2.4.2.1 Ecosystem toxicity/ 
mobility/persistence/bioaccumalatioiL 
Explains how to caleulate these factor 
values. 

Section 4.2.4.2.1.1 Ecosystem 
toxicity. Explains hOw to caieulate this 
factor value~ 

Section 4:2.4.2.1.2 Mobility. ExplaiDs 
how to calculate this factor va1ne. 

Section 4.2.4.2.1.3 Persistence. 
Explains hOw to cali:ulate this factor 
value. 

Section 4.2.4.2.1.4 Ecosystem 
bioaccumaJntion potentiaL Parallels the · 
ecosystem binaccwnnlation evaluation 
in the overland llow/llood component. 
except expands the species considered 
as discussed in section m j. 

Seclion.4.2.4.2.1.5 Calculation of 
ecosystem ll»cicity/mobility/ 
persistence/bioaccumulation factor 
value. ElqJlains how to caleulate this 
factor value using Tables 3-9. 4-29, and 
4-30. whicb were added- · 

Section 4.2.4.2.2 Hazardous waste 
quantity. Expl3ins how to calculate this 
factor value. 

Section 4.2.4.2.3 CalculatiOn of 
environmental thn:ot-waste 
characteri$tics factor categozy value. 
ExplaiDs how to caleulate this. factor 
category value. . 

Section 4.2.4.3 Environmental 
threat-Mrgets. Expl2ii., how to 
calculate this factor category value. 

Section 4.2.4-3.1 Sensitive 
environments. Explains how to calculate 
this f'1._ctor value. 

SeCtion 4.2.4.3:1.1 Level I 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
-comPonent. 

Section 4.2.4.3.1.2- Level n 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component. · 

Sectioir 4.2.4.3.1.3 POtential 
contamination. Parallels factor sections 

in the overland llow/llood migration 
component. except for addition nf the 
dilution weigbl adjustmenL 

SectiOn 4.2.4.3:1.4 Calculation of 
environmental thretzt-mrgets factor 
cotegory value. Explains how to 

. caleulate the value for the factor 
category. 

Section 4.2.4.4 Calculation of 
environmentDJ threat score for a 
watershed Explains· hOw to calculate 
this threat score for a watershed. 

Section 4.2.5 Calculation of grtJund 
water to suzface water migration 
comjxment sc:ore foi' a waterShed . 
Exp!aina how to calculate a watershed 
score for this component. 

Section 4.2.6 Calculation of ground 
water to surface water migration 
component score. Explains how to 
calculate this score based-on the scores 
for watersheds evaluated for this 
component. 

Section ·4.3 Calcuiotio.o of surface 
water migration pathway score. · 
ExplaiDs how to assign the pathway 
score. 

hi. addition to the above noted 
changes. the recreational use threat bas 
been eliminated- Tbe drinking water nse 
and other nse factors bave also been 
eliminated as bave the tables (4-12 and 
4-13 in the proposed rule) that related to 
scoring these factors.. Figures 4-1, 4-2. 
and 4-3 as well as Tables 4-15. and4-17 
through 4-22 from the proposed rule 
have been e1fmmated. 

SeCtion 5 Soil Exposure Pathway 
The soil exposure pathway evaluates 

threats resulting from contamination of 
surface material The major changes 
specific to this pathway include revision 
of the name of the pathway: eliniination 
of children under seven as a population 
that must be counted and evaluated 
separately; addition of hazardouS waste 
quantity to the waste characteristics 
factor ca'tegory. inclusion of workers in 
the evaluation_ofresidentpopulation 
targets; weil:hting of resident popnlation 
based on benchmarks; inclusion of the 
nearest individual factor in both the 
resident and nearby taigets factor 
C1;ltegory; inclusion of a resources factor 
in the resident population evaluation; 
and revisions to the sensitive 
environinents factor. 

Section 5.0 .Soil Exposure Pathway. 
The name of the pathway bas been 
changed from onsite exposure to soil· 
e:x:po~e- Descriptive text has beei:J. 
removed.,F"rgure 5-1 has been revised to 
reflect revisions to the factors 
evaluated. Table s-1 bas·been. revised to 
reflect ~e new factor category value"s 
throughout .which were made more 
consistent with the other pathways. 

Section 5.0.1 General 
considen:ztions. Has been revised to 
lellect the redeliDition of source. 
dis<:ussed in section m N of this 
preamble. The methods for establishing 

. areas of observed contamination and for 
detennining the hazudous substances 
associated with an area of observed 
contamination bave been clarified- The 
instructions bave been.revised to make 
clear that any l'"" of a site that is 
covered by a penaanent or otherwise 
maintailie_d ~perm..,.,. material Such 
as asphalt is DOl considered in 
evaluating the pathway. 

Secti011SJ . Resident population 
threat Has been revised to specify 
when the resident population threat 
should be evaluated. The requiiements 
state that this threat is scored when 
there is an area.of observed 
oonlaliliDation within the property 
bo111!da!y and Within 200 feet of a 
residence, schooL day care center. or 
worlcplace, or within the boundaries of 
terrestrial Sensitive environments and 
specified resonrces. 

Section S.IJ · LikeiihDod of exposure. 
Text has been simplified. . 

Section 5.1.2 Waste characteristics. 
Evalnation of waste characteristics has 
been cbanged. to include hazardous 
waste quantity as well as toxicity. 
Hasardous waste quantity was added to 
the factor category in response to 
comments that the pathway did not 
consider the dose relationship; the 
combination ofiazardous waste 
quantity and toxicity is a surrogate for 
that relationship and makes the 
pathway m~ consiStent with the rest 
of the rule. The text bas been revised to 
refiect the Change. 

Sectiqll ~1.2.1 Toxicity. References 
the sectiOn:exp]~ how to assign 
toxicity factor values. 

Section 5.1.2.2 Hazardous waste 
quantity; This section is new and 
explains hOw to assign a value to this 
factor. Table s-z. Hazardous Waste 
Quantity Evaluation Equations for Soil 
Expo~ Pathway. is a revision of 
Table 2-14 from the proposed rule. This 
table differs from Table 2-5 of the final 
rule because generally only the lop two 
feet of an area of observed 
contamination·are considered in 
evaluating the pathway. Landfills. 
contaminated soils. waste piles. land 
treatment-areas. dry surface 
impoundments, and buried/backfilled 
surface impoundments. whicb can be 
evaluated based On their volume in 
Table U. are evaluated for this 
pathway using. the area measure 
because the area measure now has a 
two~foot depth built into the equation. 
Surface impoundments containing 
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hazardous substances present as liquids, 
tanks. and containers may be evaluated 
based eli volume becaU$e it is possible 
that a person could wade. swim. reach. 
or fall to a depth greater than two feet. 
Seclion~l.z:J Qdca/atioo~~re 

characteristics factor t;ategory value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values. subject to the new·maximum. 

Section 5.1.3 T-ts. This factor 
category has been.reviaed substantially. 
As discussed in section m N above, the 
high-risk target population has been 
eliminated. and workers bave been 
added as targets._ Table 5-a. Health
Based Benchmarks for HazardoUS 
Substances in Soils. has been added to 
list benchmarks appropriate for this 
pathway. 

Section 5.1.3;1 &sident individuaL 
The resident individual factor has been 
added for consistency with other 
pathways. 

Section 5.1.3.2 Resident population. 
Explains how to evaluate the nosident 
popolation nsiDg health-based 
bencbmarb. described in section m H 
above, and bow to estimate this 
population. 

Section5.1.3.2.1 Level I 
concentrations. Explains how to assign 
a value for this new factor. 

Section ~1.3.2.2 Level n 
concttntrations. Explains hoW to assign 
a: value for this new factor. 

_ Section 5.1.3.2.3 Calculation of 
resident population factor- value. 
Explains bow to calculate this factor 
value. 

Section 5.1.3.3 Workers. ExplB.ins 
hoW to evalu&te workers. 

Secti(Jll5.L3.4 ·Resources.. Explains 
bow to assign values if the area of 
observed contamination includes land 
used for conunercial agriculture. 
commert;ial silviculture. or commercial 
livestock grazing Or production. 

Section 5.1.3.5 ,-Terrestrial sensitive 
environments. The -:value assigned for 
this factQr has been novised so that the 
value is based on the sum of the values 
assign~ to terrestqal-sensitive 
eiivironments in areas of observed 
cOntamination. rather than on the 
highest scoring terrestrial sensitive 
environment. The maximum value that 
·can be.assigned to this factor is limited. 
but is high~r than under the proposed 
rule. The limit is determined by scoring 
the pathway with only sensitive 

, enviroriments_ in the_ targets factor 
category; the pathway .sco~-e under these 
conditions may. not,exceed 60 points. 
The sensitive environments listed in 
Table 5-S. have been modified. The text 
has been simplified and references 
changed to correspond to changes in the 

. Nle. The rounding rue has been 
changed. . 

Section 5.1.3.8 Calculation of 
resident population targets factor 
categol} volue. Explains how to 
calculate the factor category value from 
the revised factors. The rounding me 
has been changed. . 

Section £1.4 Calculation of resident 
population threat-sCore. Has only minor 
editorial changes. 

Section 5.2 Nearby population 
threat Introductory text has been 
clarified. 

Section 5.2.Z Likelihood~ exposure. 
Lists the factors evalnated. . 

Section 5.2.1.1 Attractiveness/ 
accessibility. As explained in secti_on m 
N of this preamble, the name of this 
factor has changed as bave the criteria 
used to assign values. This factor now 
emphasizes the use of the area by the 
general public. Descriptive text has been 
removed. Table !HI (proposed rule 
Table 5-4] has been changed by 
redefining the criteria and the assigned 
values, and by adding a value of 0 for 
sites that are physically inaccessible to · 
the. publiC: 

Section 5.2.-1.2 Area _of 
contamination:. The title of this section 
has been changed: This factor is now 
based solely on area of cOntamination. 
which relates to the likelihood of 
exposure. unlike hazardous waste 
quautity. which serves as part of the 
surrogate for dose. Values are assigned 
using Table 5-7, which is new. 

Sectionji.2.1.3 Likelihood of 
exposure factor category value. Text 
has been revised to reftect the new 
names of the factors. Table 5-8 
(proposed rule Table 5-5) has been 
revised in response to the changes noted 
above for the attractiveness/ 
·accessibility and area of contamination 
factorS. 

Section 5.2.2 Waste characteristics. 
Text has been revised to reflect changes 
in the _factor category. 

SectiOn 5.2.2.1 Toxicity. EXplains . 
how to evaluate the toxicity factor for 
the-nearby population threat.. 

Section 5.2.2.2 Hazardous waste 
_quantity. This section is new. as is 
consideration of this factor in this 
threat As discussed above. this factor 
has been added in response to 
comments and to make the pathway 
-more consistent with the other 
pathways. The section explains how to 
assign the factor value. 

Section 5.2.2.3 Calculation of.waste 
characteristics factor category value. · 
Explains how to combine the toxicity 
and hazardous waste quantity faCtO:r 
values. subject to the new maxinium. 

Section 5.2.3 Targets. DesCriptive 
text has-been removed. 

Section 5.2.3.1 Nearby individual . 
This section is new and explains haw tc 
assign a value to the nearby individual 
(i.e., resident or student with shortest 
travel distance] if there is no resident 
individuaL The factor has been added to 
make 'the nearby threat consistent with 
other pathways. Table 5-9, Nearby 
Individual Factor Values. is new. 

Section 5.2.3.2 Population within one 
mile. This ·Section is new and includes 
the lel<t that previoualy appeared under 
the Targets section. The section explains 
how to assign a value nsiDg Table 5-10. 
The text has been revised for clarity. 
Table 5-10.1listance-Weighted 
Population Valoes for fo!earby_ 
Popolation Tbrea~ is new. The table 
assigns distance-weighted values for
population in each travel distance 
category. Tne values in the table were 
determined by statistical simulation to 

"yield the same popolation. qn average. 
as the use of the formulas in the 
proposed rule. The distance weights 
have been modified as follows: for . 
tr8vel distance of >0 to * mile. the 
assigned distance weight is 0.025; for 
> ¥. to *mile, o.ot25, and for > 'h to 1 
mile. o.lio&2s. The use of population 
..._ has been ai!oJlted as part of the 
simPlification~ in section m A. 

Section 5.2.3:3' ·calculation of nearby 
popa/ation tazgetsfocfl>r category value. 
Text has been re>ised to re!Ject the 
cha»gues in the targetS factor category 
and in the rounding N!e. 

Section 5.2.4 .Cal&ulation of nearby 
popu/(Ition threat SfX)re. Minor editorial 
changes only. 

Section 5.3 Calculation of the soil 
exposure pathway score.-Has been 
changed to reflect the change in the 
value used as a divisor. 

In addition to the above noted 
changes. Figures 5-2 aud 5-a and Tables 
5-4 a!ld ~ from the proposed rue have 
been removed 

Section 6 Air Migration Pathway 

The air migration pathway evaiuates 
the relative threat resulting from 
releases or potential releases of 
hazardous substances. either as gases o:
parti<:ulates. to the air. The major 
changes specific to this pathway include 
separate evaluation of gas and 
particulates in the Ekelihood to release 
factor categorY: inclusion of benchmarks 
to evaluate population and the nearest 
individual; weighting: Of sensitive 
environm~tS based on actual or 
potential Contamination; revision of the 
distance weights;-deletion of the land 
use factor and inclUsion of a resources 
factor in the evaluation of population: 
and revisions to the mobility factor_ 
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Section 6.11 Air Migration Pathway. 
Descriptive text has been removed. 
Figure &-1 bas oeen reVised to J:ellect 
revisions to the factors evaluated. ODd 
Table &-1l:as been revised to ndJect the 
new factor category values ll!rouab.auL' 

Section 6.I LikeJibood of release. 
Has been revised to eliminate 

· explanatt;ry text and !.l add instructions 
about wbich factors to evaluate for Ibis 
factor category. 
· Section 6.LI Observed release. As 

discussed in sectiqn m G of this 
preamble, the specific criteria bave been 
revised. 

Section 6.1.2 · Potential to release. As 
explained in·-m o«. this 
preamble, the method forevaluatlog Ibis. 
factor bas been revised. Gas potential to 
release and particulate potential to 
release are evaluated separately. The 
explanatory text has been removecl 

Section 6.1.2.1 Gas potential to 
release. Rxplains how this factor Is 
e7aluated. Table 8-Z (proposed rule 
T >ble 2-3} has been revised to apply 
c:Uy to the gas potential to release 

·I .. ctors. 
Section 6.1.2.1.1 Gas conlllinmenL 

Descriptive text has been removed. . 
Table 6-lJ (proposed rulti Table 2-5) bas 
been simplified. The depth requirements 
a:ui other COJltainment n;qui&ements 
have been.revil!ed based on public 
comment. the 6eld test. and a re\iew of 
recent~on coVering systems. 
Consideration ofbiogas releases bas 
been added. Assigned values have been 
revised and also J:ellect the revised 
maximum value for the factor. 

Section 6.t.2.1.2 Gas source type. 
New source t,ypes have been added to 
Table &-4 (proposed rule Table 2-6}, and 
·the assigned values have been revised. 
/'.o explained in section m 0 of Ibis 
preamble, new sotul:e types and 
subgroups for spe:ciSc types have been 
added. in response to comments and the 
field tesL to make thisfactoreasie:to 
evaluate. Treabnent of sources when no 
source meets the minimum size hes been 
clarified. · 

Section 6.1.2.L3 Gas migration 
potential. As explained in section m 0 
of this preamhle, this sec.tion bas been 
renamed and the approach for assigning 
values changed slightly. This section · 
explains how to assign values to each 
substance and subsequently to the 
source using Tables &-5, 6-6, and 8-7. 
Dry soil relative volatility bas beeo 
removed as a measure of gas migration 
potential. The footnotes have been 
removed from Table &-5 (proposed rule . 
Table 2-7) and the name bas beeo 
changed to "Values fur Vapor Pressu.-e 
and Hemys Constant." The titles of 
Tables IHI and &-7 bave been changed. 
The values assigned 4ve also been 

changed to J:ellect the revised maximum 
va!ue for the factc category. Descriptive 
text has been removed. 

Section 6.1.2.1.4 Colt;Ulation of gas 
potential to teli!ase Value. Explains how 
to caJcillate this value. · 

Section 111.2.2 Particulate potentiol 
to release.. Explains how this factor is 
evaluated; Table IHI (proposed rule 
Table W) bas been revised to apply 
only to the particulate potential to 
release factors. · 

Ser.titm ll.I.Z.Z.1 Particolote 
containment References Table 1M! 
(I'able z-s from the po:uposed rule). Tbe 
criteria and values &sljgned asiDg Ibis . 
table have been c:baDsed. as discussed 
~ IM!Ctionmoarthis preamble. 
ConsideratioU of depth have been 
added for partioulates. .. 

Sectitm 11.1.2.2.2 Particolate source 
type. in response to comments..new 
kinds of source types and 5ubgroups.of 
source types bave been added to make 
this factor easier to score. The values 
assigned have been revised to reDect the 
changetlfactotcategorymaximum. 
Treatment of sources when no source 
meets the minimum size has been 
clarified. 

Section 6.1.2.2.3 Particolate 
migmtionpotentiaL Has been renamed. 
Des!:riplive- has been removed. 
Proposed rule Figure 2-3 bas been 
simplified. -aded. ODd reoumbered 
as F":gme ~Proposed tole Table 2-9 
bas been remunben!d as Table &-10. 

Section 6.1.2.2.4 Colcolation of 
particulate~tial to release value. 
Describes how to calculate Ibis value. 

Section 6J.2.3 Colcolation of 
potential to release factor value for the 
sire. Text. bas been simplified and 
modified to account fur gas and 
particulate potentia! to release. 

· Sectitm 6.1.3 Colcolation a{ 
likelihood of release factor catego.ry 
value. Describes caJculation procednre. 

Sectian 6.2 Woste characteristics. 
Descriptive text has been removed. 

Section6.2J. Toxicity/mobility. Text 
has been simplified. 

Section 6.2.1.1 Toxicity. Descriptive 
text has been removed and § Z.4.1.1 is 
referenced. · 

Section 6.2.1.2 Mobility. As 
explained in section m F of this 
preamble,.the scoring of this factor has 
changed. Gas mobility is now based 

·only on vapor pressure.. The maximum 
value assigned for particulate mobility is 
no longer the same as the maximum 
assigoed for gas mobility. The 
particulate mobility values are assigned 
based on Figure 6-3 or the equation in, 
the text aloJ!8 with Table 6-12. The 
values.assigned have been pUt on linear 
scales to be consistent with the-Dew 
structure of the waste-chara~cs 

factor category. The text has been 
simplified. 

Section 6.2.1.3 Co/cqJation of 
toxicity/mobility factor value. Table &-
13. proposed rule Table 2-12. the matrix 
for aSsiguius toxicity/mobility factor 
values has been revised to re8ect the 
changes in values assigned to both 
factors. 

Section 6.2.2 Hazordous waste 
quantity. Descripllve text has been 
removed aad. 2.Uit ...rer...u:ed. 

Section /1.2.3 Co/cqJation of waste 
charocleristi&B {rlctMCQJegory valJJe. 
The text has been revised to indicate the 
m:dtiplicalion aflhe COilipCiill!llt factors, 
the oew JDavimnm Yalue.lllld lhe table 
used lo assign lhe factor category value. 

Sectioll6.3 'Illl8ets. The talget 
distance limit has been modified to 
include lalgets beyoad four miles when 
an observed release exteDds beyond 
that distance. Text has been added to 
explain bow to evaluate poPulations and 
s!!DSi~enviroDmeots exposed to 
act-.lal contaminatllm- Text was added 
to clarify that aciual contamination 
based on an observed release 
establisbed by direct observation should 
be cor.sidered LeveUL Table &-14. 
HeaJth-llaSeci J!encJun•ru fur · 
Hazardnus Subs1ances in Air, has been 
added to list the benchmarks used for 
Ibis pathway. Table 6-15, Air Migration 
Pathway IHstance Weights (proposed 
rule Table Z..16]. has been revised to 
re8ect changes in the distance weights 
discussed in section m 0 of this 
preamble. 

Section 6.3..1 Nearest individual. The 
title has been chllll8ed from maximally 
exposed individual. As discussed above. 
this factor is nOw evalnated. based on 

· actual cOntamination and potential 
contamination. The""""' of Table &-16 
(proposed rule Table 2-15) has been 
chiiiJ8ed and the ,-aJues have been 
•evised based on changes ID the 
.&stance weights. Descriptive text bas 
bee:t removed. 

SectiOn 6.3-.2 Population. Eva1uation 
of population based on bealth-hased 
benchmarks has been added as 
discussed in sectionm H of this 
preamble. 

Section6.3.2J Level of 
contaminalioiL Explains how to 
evaluate population based on 
concentratimis of hazardous substances 
in; samples. 

Section 6.3.2.2 Level I 
CO:'lt:e.?lrations. Explains haw to 
evaluate populations exposed to Levell 
concentrations..lhe scoring cap was 
eliminated. and the multiplier (ie., 
weight} is now 10. · 

Section 6.3:2.3 Level n 
concentrations. ExPlains how to 
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evaluate populatioos exposed to Level U 
concentrations. 

Sectian 11.3.2.4 ."otential 
contamination. Explains bow to assign 
values to populatiogs potentially 
exposed to contamination from the site. 
'!he fonnula for calculating population 
values bas been revised. Table 11-17, 
which assigns distance-weighted values 
for populations in each distance 
categmy, has been added. The values in 
lbe table were dPtennined by statistical 
simulation to Jle)d the same populatioa, 
on avorage, as the uae of the fmmulaa in 
the proposed l;llle. Tbe.use of population ..._bas been adopted as part of the 
sim 1i1ii:ation disc:usaed in aection m A. 
Tbep !01II1CiiDs rule lias been cbanged. the 
st:Oring cap was eliminated. aod the 
multip~er [I.e., weight) is now 0.1. 

Secti0llll.3.Z.5 Calculation of the 
populotion{Gctor Value. Explains how to 
ca1culale the factor value. The scoring 
cap was eliminated;' · · 

SectiOll /1.3.3 lltisourceS. Explains 
how to assign points ·to resources. which 
in this pathway is based·on the piesence 
of coounercia1 apiculture. commercial 
silviculture, and major or designated 
recreation areas. 

Section 8..3.4 Sensitive 
enVironments. Explains how sensitive 
envinmments are evaluated based on 
actual aodpoleDiial contaminatioo. The 
maximmn value that can be assigned to thiS factor is fimited, but Is greater lhao 
in the -ed rule. The limit is 
determined by scoring the pathway with 
.only sensitive envU:onments in the 
~ts factor category; the pathway 
score onder .these conditions may not 
exceed 60 points. 

Section /1.3.4.1 Actual 
contdminatiOIL Explains how to assign 
factor valueS for sensitive environments 
subject to actual contamination,and how 
to assign values to wetlands based on . 
total acreage. A n..W Table 6-18. 
Wetlauds Rating Values for the Air 
Mig!ation Pathway, bas been added to 
assign values to wetlands based on 
acreage. 

Section /1.3.4.2 Potential 
contamination.· Explains how to 
calculate the factor value for potentially 
contaminated sensitive environments 
and how to assign values to Wetlands 
based on total acreage within each 
distance category. The rounding rule has 
been changed. 

Section 6.3.4.3 Calculation of 
sensitive environments faCtor ~alue. 
Explains how to calculate the factor· 
value'. The rounding role has been 
changed. · · . 

Section 6.3.5 calculation of targets 
factor category value. Text has been 
revised to I'!flect the new names for 
factors. 

Section 6.4 Calculation of oir 
migJUtiOD pathWay score. Text bas been 
revised to .reflect thE new divisor. 

In addition to the above noted 
changes. the land use factor, F"lg111'e 2-2. 
and Tables ~ 2-3. ll-13. ll-17,-and ll-19 
in the proposed rule bave been removed. 
Section 7 Sites Containing Radioactive 
Substiinces 

This entire part of the rule is new, As 
discossed in sectimlm E of the 
preamble, this aectian bas been added 
to prooide direction-on evablating sites 
c:antaining radioactive subotaru:es. 
Table 7-llista facton ev•ted 
differently for ouch-sites. 

SectiOR7.2· LiUlihood aT release/ 
/ikelihood of expasrire. Explains the 
approach to evaluating the factor 
calegoly. 

Section 7.1.1 Observed release/ 
observed conttuninatitm. Explains how 

· to evaluate _observed release (observed 
<:Ontamination) for radionuclides. The 
evaJwition diffels for radionuclides that 
occur naturally or are ubiquitous in the 
envinmment. for man-made 
radionuclides without ubiquitons 
backgronud concentratioos in the 
enVironment. and for s~ttiug 
.radionuclides in the soil eJiposure 
pathway. This section also explai=the 
appropriate procedures for sites with 
mixed radioactive and other hazardous 
substaru:es. 

Section 7.1.2 Potential to rei1N1Se. 
Explains that potential to release factors 
are eva!~ on the physical and 
chemical properties of radiouuclides. not 
their radioactivity. 

Section 7:.2 Waste characteristics. 
!.isis the factors evaluated. 

SectiDn 7.2.1 HU11KU1 toxicity. 
·Explains bow to assign toxicity values 
to ~dioactive substances and descnDes 
appropriate procedures for sites . 
containing mixed radionuclides and 
other hazardous substances. 

Section 7.Z.Z Ecosystem toxiCJ1y. 
Explains that ecosYstem toxicity for 
radinnuclides is assigned a 1(a)ue in the 
same way as is 1!um8J1 toxicity-except 
that the default value is 100 rather than 
l~ . 

SectiDn 7.2.3 l'en;istence. Explains 
.that radioactive substances·are assigned 
persistence values based solely on balf" 
Jife--<adioactive half-life aod 
volatilization ~life. Explains how to 
evaluate persistence for mixed 
radioactive and other hazardous 
substances.. 

Section 7.2.4 Selection of the 
substance potentially posing greatest 
hazard. The section explains how to 
select the subs~ce potenti~y posing 
the greatest hazard. 

SectiDn 7.2.5 Hazardous waste 
·quantity. Explains how to evaluate the 
hazardous "'-aste quaotity factor for 
sites conta~ nidioactive substances. 

SectiDn 7.2.5.1 Source hazardous 
waste quantity for roriionuclides. 
Describes differences between the 
migration pathways and the soil 
exposure pathway. 

SectiCill 7 .2.5.1.1 Radionuclide 
constituent qmmtity (Tier A]. Explains 
bow to evaluate radionuclide 
coostitueut quantity for radionuclides.·. 

Section 7.2.5.1.2 Radionuc/ide 
wastestreom quimtity (Tier B). Explains 
how to evaluate radionucJide 
wastestream quantity for radionuclides. 

SectiDn 7.2.5.1.3 Colculation of 
souretihazarclous waste quantity value 
for rodi011uclides. Explains how to 
assign a source Value.· · 

Section 7.2.5.2 Calculation of 
.hazardous. waste quCI!Itity factor value 
for rodi011uclides. Explains how to 
calculate the bazardaus waste quantity 
factor valne for radiouuclides arid descnDes use of the mjnimnm value, 
whiCh is either 10 or 100 (as described in 
section 2.4..2.2. abOve). 

· SectiDn 7.2.5.3 ,Cok;ulation of · 
hazariious waste quantity factor value 
for sites conloiningpHxed radioactive 
and other hazardous substances. 
Exolains bow to caiCulate the factor 
vaiue for these Sites. 

Section 7.:i -j-drgets. Explciins how to 
evaloate ~ts a,_sites containing 
radioactive substaD~ and sites 
containing radioac~ve and other 
·hazardous substances. 

Section 7..3.1 Level of contmnination 
ot a sampling location. Explains how to 
detennine the appropriate level of 
contaminii"tion. . 

Section 7.3.2 Selection of 
.benchmarks and comparisons with 
observed release/observed 
contamination. This section lists the 
benchmatks imd explains how they are 
nsed in determining the level of 
contamination. 

v. Required Aualyses 

A. Executive Order No."1229I 
Under Executive Order No. 12291. the 

Agency must jud,oe _whether a regulation 
is "major" and thus subject to the 
requirement of a Regulatory Impact 
Aualysis.Tbe rule poblished today is· 
no.t niajor because the .rule will not 
result in an effect on the economy of 
$100 million or mote, will not result ic: 
increased costs or prices. will not h"ave 
Significant adverse effects on 
competition, employment. investment. 
productivity. and innoVation. and will 
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not significantly disrupt domestic .and 
export markets. · 

To estimate the costs associated with 
the 6nal rule. a final economic analysis 
entitled "'Economic Impact Analysis of 
the Revised Haiard RaDidng System·· 

· was prepared as an addendum tO the 
December1987 economic impact 
analysis ·(EIA) to incorPorate new data. 
As in the january 1988 EIA.Ihe total 
annual cost of implell!eolin8 the f.nal 
rule is estimated as a func:inn of the 
number of Screenil:g Sis (SS.1 and 
Listing Sis (LSI) th;ot will be condocted 
annually and the Unit cost of each. In the 
january t9se EIA. estimates of total 
costs were developed assuming 1.130 
SSis arid 100 LSis would be conducted 
annually. The AfpJcy now estimate~ 
that 1.100 Sis will be conducted 
ar.nually (EPA is no longer using the 
terms SS! and LSi). The total annual 
cost is estimated to be $78.8 million. the 
sUm of the cost of conducting 1.000 Sis 
at a unit cost ofSS5.000. 70 Sis fer NPt 
sites (withoui monitoriug wells) at a unit 
cost of $100.000. a11d 30 Sis for NPL sites 
(t~ith monitoring: weDs) at a unit coat of 
$16().000. 

To estimate the incremental cost of 
implementing the final revised version 
·of the ffllS, the unit cost of ounductlllg an preremediallisting activities using 
the current !IRS from the january 1988 
EIA is updated. That coSt was estimated 
to be $58.200 in the j-1988 EIA. 
and was developed assuming the PA 
had already been conducted. The 1988 
estimate is a function of 480 hours of 
Field Investigation Team (FIT) technical 
time ·valued -at $40per hour and 30 
samples being evaluated at a unit cost of 
$1,300 per sample. TO comparetlie costs 
of the current IIRS to those <!ev.toped 
above fo!' the f.nel revised-Version of the 
HRS, the m technical time is valued at 
$50 per hour and each-sample 
evaluation is estimated to cost Sl.OOO. 
The revised.total cost of conducting all 
listing .activities beyond the PA for the 
current HRS. therefore. is est!mated to 
be 554.000. In addition. the a~eragelevel 
of effort for a PA under the currentHRS 
is estimated· to be 60 hours. and the unit 
cost of the PA. assuming a $50 FIT 
hourly rate. is estimated to be $3,000. 

Based on these fe"-!sions. the annual 
·cost of using the c11lrent HRS is 
estimated to be $65.4 million, the sum _of 
lhe cost of conducling 2.000 PAs at a 
unit cost of$3.00l($11 million] &nd the 
cost-of conducting UOO Sis at a unit 
cost of 554.000 ($59.4 million]. Compared 
to the current HRS. the annual 
inciemental cost of using the final 
revised version. of the HRS is estimated 
to be $13.4 million. On .the basis of this 
evaluation. implementing the final 

revised version of the HRS would not 
constitute a maior rule. because the 
snnual incremental cost of the final rule 
is less than $1.00 mill~n. No negative · 
economic effects are anticipated from. 
this rule. 

B. Regulatory Flexibility DeterminaliM 

Appendix A of the December 1987 EIA 
iacludes an assessment of t!le ability of · 
responsible psrties to pay the costs of 
HRS scoring UDder the current !IRS and 
the three alternstive scoring 
mechanisms CODSidered at that time. 
l"bat analysis evaluated the impact of 
HRS costs under esch ranlcius 
methodology on the financial viability of 
15 sample companies. Under that 
analySis, only the smaUest sample firm 
foote with an average net income of 

. $53,700! was-expected to have difficulty 
in paying the costs of conducting a 
complete Sl onder eacb of the · 
alternative ranking scenarios. The new 
u.-lit cost of a complete Sl developed 
during the Phase I field test and used in 
thls ecOnomic analysis falls within the 
lange _of costs already evaluated in 
appendix A of the December 1981 ElA. 
Given the previous analysis. EPA 
conc1ndes th;ot most sample firms are 
healthy enough financially to be-able tO 
afford the expenditures associated with 
!IRS site inspections. Responsible · 
Parties (RPs) that are financially simt1ar 
to the smallest firm {F"mn 15 in appendix 
A of the December :t98:T RIA). however. 
do not have tfae assets or the income to 
enabie them to assume payments similar 
to the estimates derived for the S1 done 
cnder the current HRS or the fi."l.al 
re--.ised version of the HRS. 
· The Regulatory Flexibility Act of 1980 

requires that Federat agencies expficidy 
cons'ider the e!fects of proposed and 
existing regulations on small entities 
and examine altemetive regulations thz:t 
would reduce significant adverse 
impacts on small entities. The small 
entities that could be affected by the 
revisions to the HRS are slcaU 
businesses and small-mun,cioa!ities tha-t 
are responsible for hazardouS wastes at 
a site. Based on the Updated analysis 
presented he..'"e. EPA cOncludes that 
usiDg"the final rule is unlikely to result 
in a significant impact on a substantial 
number of small entities. AS discussed 
in _the DeCember 1987 EIA. this 
cciJ.clusion -is drawn because small fU'II!s 
are no more or less likely to be 
responsible parties than are large firms. 
In addition. when they are RPs. small 
firms usually a..--e one of several 
companies responsib!e for a site arid 
probably would not bear the full burden 
-of liability for HRS expenditures and 
other cleanup ccsts. 

C. Paperwork &duction Act 

. Tlie information collection 
requirements contained in this rule have 
been approved by the Office of 
Management and Budget (OMB) under 
the provisions of the Paperwork 
Redoctioa Act.-44 U.S.C. 3501 et seq. 
aod has assigned OMB control number 
205G-0095. 

Public reporting burden for this 
colleclion of information is estimated to 
be 620 hours pi,. response. including 
time for reviewiDg il:strnctioDS. 
searching exl8liDg data sources. 
ga!heri!Jg and maintaining the data 
needed, ar.d completing and reviewing 
the· coUeclion of information. Send 
comments regarding the burden estima!e 
or any other aspect of this collection of 
information, inclliding suggestions for 
reducing this burden, to Chief. 
Information Policy Branch. PM-U.S. 
Enviroomental Protection Agency. 401 M 
St.. SW. Washington, DC 20460: and lh• . 
Office of Information and Regulatory 
Affairs. Office of Management and 
Budge~ Washington, DC 20503. marked 
""AtteatiOI'~ Desk Officer for EPA." 

D. Federclism lmplicatiims 

E.O. 12612 requjres agencies to assesS 
whether a :egulation will bave 
substantial direct effects on the States. 
on the relationship between the natimt..l 
government aud the Slates. or on tbe 
dislrilmtion of power and 
responsibilities ain0ng1he various levels 
of government. EPA has determined that 
this regulation dOes ·not have federalism 
imp1icetions and that therefore, a 
Federalism Assessment is riot required. 

List of Subjects in 4D CFR Part 300 

Air pollution controls. Chemicals. 
Hazardous materials. Intergovernmental 
relations.- Natural-resources. Oil 
pollution, Reporting and recordkeeping. 
Superfund. Waste treatment and 
disposal. Water pollution control, Water 
supply. 

Da~ed: NovemDer 9. 1990. 
William K. Reilly. 
Atfa..inistrator. 

40 CFR part 300 is amended z:s 
follows-. 

FART30G-{AMENDED] 

t. The authority citation for part 300 
continues to read as follows: 

Authority: 42 U.S..C. 9605; 33 U.S.C. 
13Zl(c){2); £.0. No. 1V53S. 38 FR 21243; E.O 
No. 12580. 52 FR 2923. • 

2. Part 300. appendix A is re~sed to 
read as follows: 
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AppeDdix A to Part 30D-'111e. 11-m 
RaukiDs~ 
Table of~ 
ListofFiaora 
List ofTablea 
tJ:t. IDtradr-ttOB 
1.1 Definitions. . 
2.0 EvaluatiDDi Common to Multiple 

Padnvays. 
2.1 Overview. 
Z.t.t Cilcalation oUIRS site score. 
2.1.2 Calc:alalloa of pathway-
2.1.3 . c:om----
z.z a..---2.2.1 ldeolify--
2.2.2 ldentifybazudouo

a"""'"i•ted With a 10111e«. 
ll3 ide!ttifybazardoao--

a...u.bletoopathway. 
2.3 l.iltelihopd of zele8R. ... ·w---. 
2.4.1 Selectinn of .. - potentially 

posiDa sieateat-
2.4.1.1 Toxicity factor. 
2.4.12 llazardou-....... selection. 

2.4.2 llazardou - q!lalllity. 
2.4.%.1 . --..... C(1Wllity. 2.U:t.t ~-qomlily-
2.4.2.1.2 llazardou-qnontily. 
2.4.2.1.3. Volunl"-
2.4.2.1.4 Ana. 
%.4.2.1.5 CaJndatioq Of~ ba2tmlous 

·waste qnontityvalue. 
2.4.2.2 CalcDiatioa ofhazanious ...... 

qnonllly factor value. 
2.u w--factorc:ateso.y -... 

"%.4.3.1 F.- calegoly value. 
2.4.3.% -calegoly Yalne. coosidering 

biaoccnmulatianpoteatial 
2.S T.,.a . 
2.0.1 --oflevelofactnal 

coa.tamiDatioli. at a sampliDglocation. 
2.5.Z ComparboG to benchmarb 
3.0 c...md.W-MiaratioDPathway. 
3.0.1 General.-

3.0.1.1 c...md. waterlaqjel distance limiL 
3.0.1.2· Aqu;liorbouadaries. 
3.0.1.%.1 Aquifer interconoections. 
3.0.1.2.2 Aqu;lior disl:ontimlities. 
3.<L1.3 ICarst aquifer; 

3.1 Ijl:elihoodofrelease. 
3.1.1 Observed release. 
3.1.2 Potential to release. 

3.1.2.1 Coatlb=ea~ 
-3.U.2 Net precipitation. 
3.1.2.3 Depth tn aquifer. 
3.1.2.4 Traveltime-
3.1.2.5 Calculation Of potential to release factnrvalue. . 

3.1.3 Calctd8.tioD of u&lihood of release 
·factor catego.y value. 

3.2 Waste c:harac~tics. 
3.2..1 Toxicity/mobility. 

3.2.1.1 Toxicity. 
3.2.1.2 Mobility. 
3_.2.1.3 Cal~onoftoxicily/mobUity 

factor value. · 
3.2.2 HuardoUs waste quantity. 
3.2.3 Calculation of waste characteristics 

factor category ·value. 
3.3 Targets. 
3.3.1 Nearest well 
3.3.Z Population. 

3.3.2.1 Leve' nr contamination. 

3.3.2.2 I.e,.) ,....,..,.trations. 
3.3.U te.ellr-ticms. 
3.3.2.4 Fotential-tioa. 
3.3.2.5 Calcnlatkm of papulatinn factor 

value. 
3.3.3 R.esl cea. 
3.3.4 Wellllud-Aiea. 
3.3.5 Calcv!aricm of tuaeiJ factor catego.y 

value. 
3.4 Ccoaad water migration score for an aquifer. . 
3.5 Calm'•I5Da of poaDd water migration 

. pathwoy-
4.0 Soafaw Water t.fisrolloa Pathway. 
4.0.1 MfsratiGD. i '*'" 
4.0.2 SmfaGe water •· a tas 
4.1 OvedaDd/llood llliptloa compoaent. 
f.Uc-1~ 

4.Ul DefiDitlon afhaardous -lance 
....-..palhblm!lland/llood 
mip'atioll I Mot 

4.1.1.2 Tlupt dlslucolimiL 
U1.3 ~afoYerland/llood 

llliplicll._,....-rt . 
4.12 lltiDkms watertlueat. 

4.1.2.1 llrinkiDs water tlueat-lli<elihnod of - . 4.12.t.t Oboernd release. 
4.1.%.1.2 Potential to-4.1.2.1.2.1 I'Oiel\lial to release by ovedand 

Dow. 
4.t.Z.l-2.1.1 Containment 

> 4.1.2.12.1.2 -4.1.2.1.2.1.3 Distance to Jarface Water. 
4.1.2.1.2.1.4 Calmlation of factor value for 

poteDtial to release by overland flow. 
4.1.2.1.2.2 Potenlialtn release by flood. 
41 21_221 CcintaimDellt (8ood}. 
4121 222 'Flood_frequeaey_ 
4 t 21 ? ? a Calcalatioa. of factor value for 

potential to-by llood. 
4.1.z.:t.2..3 Calcalatioa. of _potential to 

releasefactorYalne. 
4.LZ.t.3~.ti tioD. of drinking water 
threat~iblibood of release factor 
catego.y value. 

4.U.Z DriDiciDg water tbreat~waste 
c:bar3cteristica.. 

4.1.2.%.1 TO>dcity/pers;stence. 
4.1.2.2.1.1 Toxicity •• 
4.1.2.%.1.2 Penbtenee. 
4.1.2.2.1.3 Cakulotinn oltoxicity/ persistenoe--.. 
U.U.Z Hazardous waate quantity. 
4.1.2.2..3 calculation of drinkiPg water threat-w __ _ 

catego.y value. 
4.1.2.3 llriDidng water lhreat-targets. 
4.1.2.3.1- Neuest.iatab.. 
4.1.2.3.2 Population. 
4J..2.:U.t Level of contamiriation. 
4.1.2.3.2.2 level.) COD<:elltrations. . 
4.1.2.3.2.3 Level D concentrations. 
4.1.%.3.2.4 Potential contamination. 
4.1..1.3.2.5 Calculation of population factor 

value. 
4.L2.3.3 Resomoes. 
4.1.2.3.4 Cdculation of drinkiag water 

threa_t-- factor category value. 
4.1.2.4 Calcalatioa of the drinking water 

threat score fOr a watershed. 
4.1.3 Human food chain threat. 

4.1.3.1 Human food chain threat
Ukelihnod ol release. 

4.1.3.2 Human food chain threat-""-aste 
charactenstics. 

4.1.3.2.1 Toxicity/persistence/ 
bfoaccumalatioa. 

4.1.3.2.1.1 :roxicity. 
4.1.3..Z.t.2 Peniltenc:e. 
4.1.3..2..1.S Bioac:cumulation potentiaL 
4.1.3.%.1.4 CalcDiatioa of IDXidty/ 

persisteDce/bioaccunv•'•tion factor 
value. 

4.1.3.3.2 --waste qwm6ty. 
4.1.3.%.3 CalcDiatioa oflmman loocl chain 

tlueat-wastec:haracteristicsfactnr 
c:atepy-.. 

4.1.3.3 Hnmaa loocl chain tlueat-tarsets. 
4.1.U.1 Fnod chain iDdhidnaL 
4.1.3.3.2 Pnpalalioa. 
4.1.3.3.2.1 te.eiiCOII<ODlralioas. 
4.1.3.3.Z.2 l.e9el Dc:oaoealralioas. 
4.1.3.3.2.3 Fotentiallmman- chain 

contamjnaHon" 
4.L3..3.ZA Calculat1oa.. of population factor 

value.. 
4.1.3.3.3 Caleulalion of hum,an ·food chain 

tlueat·laqjels factor category value. 
4.1.3.4 Calcnlatinn ollmman loocl chain 

threat score fot a watershed. 
4.1.4 -..........Itluea~. 

4.1.4.1 Environmental threat-like!;hood of 
release. 

4.1.4.2 Erivirc:maeo.tal threat-Waste 
charactoristics. 

t.i.4.2.1 Ecosys- IDxidty/persistence/ 
bioaa:umalatioa. 

4.L4.2.L1 ECosystem toXicity. 
4.1.4.2.1..Z Persistence. 
4..1.4.2.L3 Ecos,stem ~ioaccumulation potential .... 
4.1,4.2.1.4 Cakulafion of e<:osystem. 

IDXi<:lly/persist2nce/bioaccumulatinn 
factor value. 

4.1.4.2.2 Hazaldoas ...... quantity. 
4.L4.2.3 CalculatiOn of mviromnental 

threat-waste chiuacteristics factor 
categ<ny value. . 

4.1.4.3 ~tal·t!ireat-taqets. 
4.1A.3.1 Sensitive environments. 
4.1.4.3.1.1 Level I a.mcentrations.. 
4.1.4.3.1.2 Level D·t=O!M'enlrations.. 
4.1.4.3.1.3 Poteatial con12Plination. 
4.1.4.3.1.4 Calcalati.oa Of environmental 

tlueat-laqp!lafactor category value. 
4.1.4.4 Calculaticm of envirrinmenlal 

threat scOre for a watetshed. 
4.1.5 Calculafion of ovedand/llbod 

mi8i'ati0n compouent scote for a 
watershed. 

4.1.6 Calculation of overland/Hood 
migration c:omponeat score. 

4.Z Ground water to surface water migration 
componenL 

4.2.1 General Considelations. 
4.2.1.1 Efiaible surface waters. 
4.2.1.2 Befinition of hazardous substance 

migration path. for ground water to 
surface water migration component 

4.2.1.3 Observed release of a specific 
hazardous substance to surface water in
water segmenL 

4.2.1.4 Target distance limit. 
4.2.1.5 Evaluation of ground water to 

surfaCe water migration component 
4.2.2 Drinking water threaL 

4-2.2.1 Drinking water tbreat-likelihoo• of 
release. 

4.22.1.1 Observed release. 
4.2.2.1.2 Potential to release. 
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4.2.2.1.3 Ca1culation of drinking water 
threat-likelihood of release racto!' 
category Value. 

4.2.2.! DriniQng water threat-waste 
characteristics. 
~1 Toxicily/mobility/pe:-sistence. 
4.2.2.2i1 Toxicity. 
4.2.2.2.1.2 Mobility. 
4.2.2.2.1.3 Persistellce. 
U%.2.1 4 Calculatio11 of toxicity! 

mobilily /persistence factor value. 
4~ Hazardous waste. quantity. 
4.2.2.2.3. Calculation of driokiog water 

tbreat-wasle.cbaracteristics factOr 
category value. . . 

4.2.2.3" Drinkiug_ water threat-targets. 
4.%.2.3.1 Nearestinlal<e. 
4.%.2.3.2_ Population.. 
4.2.2.3.2.1 Level J concentrations. 
4.22.3# Level n concentrations. 
4.2.2..3..2.3 Potential contamination. 
4..2.2.3.2.4- caiculation of population factor 

value. · 
4.2.2.2.3 Resoun;es. 
4.2.2.3.4 CalcuJatioD of drinking water 
·. threat-targets factor catesorr value. 
4.2.%.4 Caladation of drinldug water 

threat score for a watershed. ... 
4.2.3 H....,. food chain threat. 

4.2.3..1 Human food chain: 1hreat
lil<e6hood0rrelease. 

4.2.3.%. HwDa food chain threat-waste 
cbaracteristics. 

4.2.3.2-i Toxidty/mobility/pemslence/ 
bioa:ccwnalation. 

4.2.U.1.t To»dly. 
4.2.3.2.12 Mobili!y. · 
4.2.3.%.1.3 l'e!3isleru:e. 
4.2.3.2.L4 Bioaccamulation _potential. 
4.2.3.2.1.5 Calculotion of toxicity/ 

IQ.obi!iiY fpm.mtence/bioaccumulation 
rador value. 

4.2.3.2.2: _,HazardOus waste quantity. . 
4.2.3.2.3 Calculation of human food chain 

tbteat-waste characteristics factor
category value. 

4.2.3:-3 Human food chain threat-targets. 
4.2.3.3.1 Food chain.individ•.IaL 
4.2.3.3.2 Population. 
4.2.3.3.2.1 Level I concentrations. 
4.2.3.3.U Level n concentrations. 
4..z..i3.2.3 Potential human food chain 

contaminatioiL 
4.2.,3..3.2.4 Calcu1ation of population factor 

value. 
4.2.3.3.3 Caloilation of!u.unanfoodchain 

threat-targets factor c.ategory value. 
4.2.3.4 Calculation of human fQod chain 

threat score for a watershed. 
4.2.4 EnvironmeD.tal threat. 

4.2.4-.1 E.,v> .... -onmentaJ tbreat-iikelihaod or 
release. 

4.2..4.2 £n"l.irorunentat threat-waste 
cha..-acteris~cs.. 

4.Z..4.2.1 Ecosystem toxicity/mobi!:zy/ 
pet3isteuce/bioaccum.uJafion. 

4.2.4.2.1.1 Ecosystem tox!city. 
4.2.4.2.1.2 Idability. 
4.2.4.2.1.3 Persistence. 
42.4.2.1.4- Ecosystem bioaccumulation 

potential 
4.2..4.:2.LS Calculation of ecosysten! 

toxici!y/mobility/persistence/ 
bioac:u;!!.ulat!on factp!" vahoe. 

·t2.4.2.2. Haz~t'do!ls waste quantity. 

4.2..4.2.3 Calculation of environmental 
threat~wute characteristics !actor 
category value 

4.2.4.3 ED.Vi::ron."I".ental threat-targets. 
4.2..4.3,1 Sensitive enVironments. 
4.2.4.3.1.1 Levell concentrations. 
4.2..4o3.1.2 LeveJ. D conceatrations. 
4.2.4.3.1.3 Potential contamination. 
4.2.4.3.1.4 Calcolation of em.irom:nental 

threat-targetS factor category value. 
4.2.4.4 Calculation of environmental 

threat acore: for .a watershed. . 
4.2.5 CalculatioD of ground water to surface 

watetmigradon component scon: for a 
watershed. 

4.2.6 Calcuiatiou of Jf01IDd water to surface 
. water migraliaD. ~score. 

4.3 · Calculation of sUrface water migration 
pa!hwayscote. 

5.0 Soil Exposme Pa!hwaY-
5.0.1 General considerations. 
5.1 ,Resident _PoPulation threat. 
S.Ll I ikelihood of exposure. 
5.1.2 Waste characteristics. 

5.1-Z.1 Toxicity. 
5.1..2.2 1-'..azardOus waste quantity. 
5.1.2.3 Calc:alatioa of waste 

characteristics factor category value. 
5.1.3 Targets. 

5.1.3.1 Resident individual 
5.1.3.2. Resident population. 
5.1.3.2..1 Levell concentrations. 
5.1.3..2.2: Level n concentrations. 
5.1.3.2.3 Calculation of resident 

population facto.- value. 
"5.1.3.3 Workers. . 
5.1.3.4 Resoarces.. 
5.1.35 Terrestrial sensitive en,ironments. 
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1.0 Introduction 

The Haurd Ranking System (HRS) is the 
principal mechanism the U.S. Environmental 
Protection Agency (EPA} uses to place sites 
on th_e National Priorities IJst (NPL}. The HRS 
serves as a screening device to evaluate the 
potential for releases of tmcontrolled 
hazardous-substances to cause human health 
or environmental damage. The HRS provides 
a measure of relative rather than absolute 
risk. It is designed so that it can be 
consistently applied to a Wide variety of 
sites. 

1.1 De[i7ftions 
Acute toxicity: Measure of toxicological 

responses that resutt from a single exposure 

to a substance or frorn multiple exposures 
within a short period of time (typically 
several days or less). Specific measures of 
acute toxicity used within the fiRS include 
lethal oo- (Ul,o) and lethal concent.-ation,. 
{LCso), typicaUy measured within a 24-hour to 
96-hourperiod. 
Ambi~nt Aquatic Ufe Advisory 

Concentrations {AAl.ACs}: EPA's advisory 
concentration limit fqr acute or cbtonic 
toxicity to aquatic organisms as established 
under- 31M(a)(t) of the Clean Water 
Act. as amelldec:l 

AIJ>bient WaterQuolityCrile#a(AWQCt 
EPA's maximum acute orcbzonic toxicity 
concentrations for protedioa. of aquatic life 
and its uses aa estab1isbed under section 
304(8)[1) of the Clean Water Act. as 
ameoded. 

IJioclmcentrati'on factor (BCF): Measure of 
the tendency Cor a substance to acClUllllla.te 
in the~ of an ·aquatic organism. ·BCF is 
detennined by the extent of partitioning of a , 
substance, at equilibriuui. between the !issue 
of e aquatic organism and water. As the 
ratio of coucentration of a substance in the 
organism. divided by the concentration in 
water, higher BCF. values reflect a tendency 
for $Ubstanca·to accusnulate in the tissue of 
aquatic CHpDisms. [uaitlessJ. 

Biodegradation: Ctemical reaction of a 
substance induced by enzymatic activity of 
microorganisms. 

CERCLA.: Com:pre&ensive Environmental 
Response. Compensation. and Uability Act of 
1980. as amended (Pub.: L 96-:510. as ......J.d.). . 

Chronic toxicity: Measure of toxicological 
responSes that resUlt &;om repeated exposure 
to a substance O:ver ari.. extended period of 
time [typically 3 !ruinths or longer~ Such 
responses may ~.beyond the exposure 
or-may nOt appear uiafil much later in time 
than the eXposure. HRS measures of chronic 
toxicity include Reference Dose (RID) values. 

Contract L<z/xmitory Progrom (CLPft 
Analytical program <leveloped for CERCIA 
waste site scu:nples to fill the need for legally 
defensible analytical results supported by a 
high level of qUality ·assnrance and 
documentation. 

Continct-Requittid Detection Umit (CRDL). 
Term equivalent to contract-required 
quantitation limit. but used primarily for 
inorganic substances. 

Controct-Reqairelf Quantitation Limit 
{CRQL): Substance-specific level that a CLP 
laboratory must be able to routinely and 
reliably detect"in_specific sample matrices. It 
is not the lowest detectable level achievable. 
but rather-the llnrel that a CLP laboratory 
should reasonably quantify. The CRQL may 
or may not be equal.to tbe quantitation limit 
o:f a giVen substance in a given sample. For 
HRS purposes. the term·CRQL refers to both 
the contract-required quantitation_limit and 
the contract-required detection limit 

Curie (Ci): Measure used to quantify the 
amount of radioactivity. One cune equals 37 
billion nuclear transformations per second, 
and one picocurie {pCi) equals 10-a: Ci. 

DeCay product· Isotope fanned by the 
radioactive decay of some other isotope. This 
newly formed isotope possesses physical and 
chemical properties that are different from 
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th- of ita~ lsotope.8J!d may aJsn be radioactiVe. 

Del«<iDG Limil(IJJ.}: towest .....,, that 
.... be dimopi ..... - tbe-....1 r8ndosn ..__ .. of an analytical il:&stniment or 
metlu>d. For HRS ptDpOSeS, tbedeteclion 
Umit nsed is tho metltod detectioo limit 
(MDLI or. for reaJ.cime field iltstnnoeDta. tho 
detectioo Umitoftho- .. - in . tho field. . . 
. DDulitin weigh~ ParaiCeter in tho fiRS 

surface water J11isratioa pathwey that 
- tbepoilltYalue ........ IJJ ......... tbe Jlnw or-depth of tbe ..:..at iuiW:e 
waller1>odyincr (-). 
D-weigh~l'uamete<in tho !IRS air miFo- .....,Ddwater~~Jiiratioa. and soil exp<maepathwaysdud-thopoint 

value usiped to tarsets as their dista:Dce 
-...-tho site. [Unitless). 

. · Dbtzibutitm t:DII/fit*nt ~ Measare of 
tho extent ofpattl1ioains of.
~ geoloaic lll&leriaJs (fa, example. ..a. 
-~ "\CCt) and water(alsn calkd partltioo c:oellicimt~ 'llie distlibatioo 
coellicient is- ill tho HRS ill eAioatiDg 
tho mobility of • ..-!'or .... ..,...I 
water miara- pathway. [ml/sJ. 

ED,.(10-pen:entoffeclivedo.t:):llstimated 
dose QIOCiated with atoperceat_iaC:rease ill 
respozase oVer contlollfOUPL Far HRS 
- tho-COGSideled isc:aacer. lmilllsramo !oxk:onl per kilclgniJl body weisbt per day {III1!/ka:day)~ 

FoodandDr: ~AI:Wn 
l.i:vel {FD.4.4L~ -tOtioftbe 
Federal FOod. Draa and Cosmetic AA:t. u 
amended.~ of a poisoboos or del.eterk!os .. bctaot:o in hauan food or 
amma1 feed~ «above wbicb PllA will take 
legal actiO.. to ....... odalteratedprodocta 
- thommket.OolyfDAALs-ed for fish aad tholllish -'1' in tbe fiRS. 

lfDlHife: ~of- required for 8D 
initial cOni::entration of aiWJstance to be 
haJ.ed u a renlt oflooo tbeousb decay. The 
fiRS- livedecsypjll==~ biodegrada .... hydlo~ photolysis. 
radioacmre decay. and volatilization. 

Ha:zatd<iu$ --CERCI.A hazaJdons substances. poUut3nta. and contaminants as 
defined in CERCI.A sectioos 101(14) and 
101{33). excepl where othenrise specifically 
noted in the HliS. 

Ha:zatd<iu$ ........,..., Ma..nal 
containiug C£RCLA.ha%a:rdous substances · 
(as deliPed ID CERCLA sectioo 101[14ll that 
was-deposited. otoml.disposed. or placed ln. 
or that otherwise migrated to. ·a soun:e. 

HRS 'Yodor"H'riawy ratios elements 
intemalto the HRS. 

HRS 1'acl<>r<:a/e:lo'J'"' Set of HRS factors (that is. JilcelibOCJd of release (or expos"lll'ej. 
waste characteristics. targetsj. 

.HRS *'rnigt'atio.., pathways": HRS groUnd 
water. sudace water. aad air ~tioc 
pathways.. 

HRS -pathway.,.: Sel of HRS factor 
categories combined to produce 8 acore to 
measure relative risks posed by a site in one 
of four environmental pathways (that is., 
ground water., swface water. soil. and air). 

HRS .. site scare .. : Composite. of the !"ouo 
HRS pathway scores~ . 

HenryS law constllnt: Measure of the 
'·olatility of a substance in a.dilute solution of 

wator at eqoilibdtlm.lt is tho mtiO of the ·--exerted by. -in the su plwe over a dilote ·--of 
that oubotaDca to its """"""""- in <he ..._ ... ....,._......ForiiRS 
pazposes. ue the value reported at or Dear .zs- C. (ahnosphzre oubkmeteraperinole 
(alnHD'/mol)). . 

H,dro/ysi6: Clu:mical J:eaclion of. ..-with ...... 
Kant Terrain with dwarteristin of ..tid 

at>d ~ adsias-" biaJi cJearee of mc:lt oolubility iD Dataral .. -. 1l>e majarityofbnt_in __ bot 
lwatmarabor-indobaite.-.and salt dopooils.Fea- anociated witbbrst 
- typlcaiiJ iDclade iznaalar ._apby, ojn\Jde ...tjcaJihafta. ahmpt ridaeo. .._ oibaDdoDt aprina:l. and/or 
dinpp' ·,a atremDa. Xam aquifers are 
associatedwitbbntterrain. 

LCio (lethal t:01J<81Jtroli0n. 50--" Conoeutratioo of a ouhstaoce in air [typit:a!ly 
....._.,.per cubic meter (pc{m,j or 
water [IJpically _..........,.per titer fH/ID 
that kills 50-· of.-of exposed Ollliui-.'ll>e ~ is-in the !IRS 1u __, ..... toxicity, 

LD.(Iethal dose. SOpen;ent), Dose of a· · 
subataDce that kills SO percent of 8 gmup of 
expooed--TheW.. is ased in the HRS inassessillgacotei:>xicity [millipms 
toxicant per kilogram body welsh• (ms/!<g)).. 

Maximum C<miDmiluull/.evel (MCL-" 
UDder -1412 o( the Safe IlriDldas 
Water Act. as ameaded..tbe maxjmnm 
permiw,.._ concesdratioa. of a nbslance ill 
water that is delivered to any user oh public 
water npply. . 

lyfaxim.Ull! Contaminant Level Coal 
(MCLG): IIDder section1412 of tho Safe . 
Drinl<in& Wator Ad. as amended, a · nonenfcm::eame concentration for 8 substance 
lD drinkiDa: -.-ater thai is protective of ac:lverse 
human health effec:ts ~ all~s an adeqB&te 
margin of safety. 

Method Deleclion Limit (MDL): Lowest 
conceDtration of inaJ.yte that a method can 
detect reliably iD·ei1her a aample·or blank. 

Mbredmdioocti>o andolherh~ 
suBstances: Material containing both 
radioactive hazardous substances and 
-rianriulioactive hazardous ·substances. 
regardless of whether these type> of 
substances are physically .separated,. 
combil:ed chemically. or simply mixed 
together. 

]!lotionol Ambient _w Quality Standart!s 
{NAAQS): Primaly staadards !oraiT'Il'Olity 
established nuder sections 108 and 100 of the 
aeaa Air Act. as &men:led. 

National Emission Standards for 
H4zardaus Air Foliulm>ls (NES/illFsF 
StaadaJds established for sahsiances listed 
undersedion.tUofthe·CJeailAir Act. as 
amended. Oa!y those NI!SHAP> pro=lgated 
in ambient eoncentration units apply in the 
HRS. 

Octono/:.cwoJer part!litm.coefficier.t (J:.. {or 
)'/}'Measure of the e><tent ofpartitio:iug of • S&b.stabce between watet and octano! at 
equilibrium. The K.. is determined by the 
ratio between the concentration in octano1 
Civided by the concentration in water at 
equilibriwn. (unitless). 

Organic carbon jJartition e«ffu:ient 1~): 
Measure of the extent of partitioning of a 

...,._ateqailibrium.belwHnOIPJlic 
catboD inseofollemaleriolaaad water. The mp.. tbe K.. .... IIIOI'Oiibly. sabotaDce is 
to bind to-seoloP:maleriola tlraD tomaaiu 
in wator. (1111/sJ. . 
~CIIemical-ofa 

su--c:aaoedbyclkoct~of 
solar<DeiBf (diroct pbotolyois) or caused by 
other-thatabsarboolari!IIOIIIY 
(indirect pbotolysia~ 

&zrliatian: Partides {alpha. bela. lle1ltroDs) 
or~ (X·and_...ys) emihed by 
radiOIIIIdides. 

IIDd"aa 'iN .deCoj: Proc;as of apaataneous 

---wbenby 8D ilotoPe ofoaeelemeatiltra 7 

d into 1111 isotope 
ofamtberelemeot,JI!IeaiDaexceaODGSY 
in,... f01m or--. 

1larliDoclirre bolflife: Time requbed for 
one-half the atoms iD a siftll quantity or a 
Specific racliomJc&de to tmdezso radioactive 
decay. 
_,.,.....SoDd.liqaid. or sa• 

containins atoms of • aiDgle radionuclide or 
multlplera-

JIJJdioaclivity Property of those isotopes of 
elements that exla1Jit radioact:iVe deeay·and 
emit radiatiOD. 

11aditmuc1ide/JVdioisoiDpe: Isotope of ... 
elemeat exhlbitiDa radioac:IMty. Fcx HRS 
JNIPOSOS. "radlolmdide" and .. radi<risotope" 
ueusodsynonymoasly. · 

&fenm<;s do.t: (IIfD): llstimate of a daily 
exposure level of a nbstaDce-to a human 
popolatioiJ.belbwwbicb advede.....,..,cer 
heal!h elrocls are not anticipated. (milligrams 
-per kiloglam hody weight per day 
IIIIl!/ka:daYIJ. . 

Bmiraval oction: AdioD. that removes hazanious substances ftom the site for proper 
di$posal or-_ in a facility pemntted 1Uidertbelteaoan:e Couserwtioo and . 
Recovery Act or the Toxic Su.bstanc:;es. 
Control Act nr by tbe Nuclear J!e&ulatory 
Commic;sion. 

1IJJenlgen (IIJ' Measore of external 
exposures to ioriizi:agradiatioo. Que roentgen 
equals that am011111 oflH&Yorpiama 
r.diatioo required to pmduceiouscarryin& a 
cbJp of1electroststic0Dit(esa) in 1 cubic 
centimeter of dry air-standard 
coac!itions. One miacwoentgen (p.R) equals ur•a. 

Sample qoumtiiJJtion /imit"{SQL): Quantity 
of a substance that caa. be reasonably 
quantified gh.-en the Jimib: of detection for the 
methods of 8J!alyais and sample 
characteristic51ha~: may affect quantitation 
(for example. dilUtion. concentration). 

Screening concentratitm: Media-specific 
benchmark concenlration for a hazardous 
substance that is used in the HRS for 
comparison with the concentration of that 
hazardous substBce in a sample from. that 
Media. -1be screening concentration for a 
specific bazardons snbsWJce conesponda to 
its reference dOse lot inhala:tiol! exposures or 
for oral exposmes.as appropriate,. and. if the 
·sabstai:ce is a !Iuman carcinogen with a 
v.-eight--of-evidence clasSification of A. B. or 
C. to that com:entratioa that oorresponds to 
its to-10 individua! Itfetir:J.e ext:eSS cancer risi< 
f!Jr inhalation expOsures or for oral 
exposures.. as appropriate. 
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Site: Area(s).where a huardous substance 
has been deposited. stored. disposed. or 
placed. or has otherwise-come to be located. 
Such areas may include multiple sources and. 
may include the area between sources.. 

S1ope factor (also reforred lo as cancer 
potency factor): Estimate of the probability of 
response (for example. cancer) per unit 
intake of a substance over a lifetime. The 
slope .factor is typically- used to estimate 
upper-bound probability of an individual 
developing cancer as a result of exposure to a 
Particular level of a human carcinogen with a 
weight-of-evidence classification of A B. or 
C. [(Jilg/kg-day)-' for non-radioactive 
substances and (p"CJ-1 for radioactive 
substances). 

Source: Any area where a hazardous 
substance has been deposited. stored. 
disposed. or placed. PIUs those soils that have 
become contaminated from migration of a 
hazardous substance. Sources do not include 
those volumes of air, ground water. surface 
water. or surface water sediments that have 
become contaminated-by migration. except 
in the case of either a ground water-plume 
with no identified source or contaminated 
surface water sediments with no identified 
source, the plume or contaminated sediments 
may be considered a source. 

Target distance limit: MaximUm distance 
over which targets for the ~ite are evaluated.. 
The target distance limit varies by HRS 
pathway.· 

Uranium Mill Tailings Radiation Control 
Act (UMTRCA) Stand~ Standards fo• 
radionuclides established under"sections 102. 
104. and 108 of the Uranium Mill Tailings 
Radiation Control Act. as amended. 

Vapor pressure.· Pressure exerted by the 
vaPor of a substance when it is"in equilibrium 
with its solid or liquid form at a given 
temperature. For HRS purposes. use the value 
reported at or near zs• C. [atmosphere or 
torrJ. 

Volatilization: Physical transfe~ process 
through which a substance undergoes a 
change of state from a solid or liquid to a gas. 

Water solubility: Maximum concentration 
of a substance in -pure water at a given 
temperature. For HRS purposes. use the value 
reported ;~tor near zs~ C. [milligrams per liter 
(mg/I)J. 

Weight-o[-et:idence: EPA classification 
system for characterizing the evidence 
supporting the" designation of a substance as 
a human carcinogen. EPA weight-of·evidence 
groupings include: 

Group A:. Human carcinogen--sufficient 
evidence of carcinogenkity in humans. 
Group Bl: Probable human carcinogen-
limited e1o·idence of carcinogenicity in 
humans. 
t;roup B2: Probable human carcinogen'-
sufficient evidenCe of carcinogenicity in 
animals. 
Group C: Possible human carcinogen-
limited evidence of carcinogenicity in 
animals. 
Group D: Not classi_~ble as to human 
carcinogenicity--aPPlicable when there 
is no animal evidence. or when human or 
animal evidence is inadequate. 
Group E: Evidence Of noncarcinogenicity 
for humans. 

2.(} Evaluations Common ID Multiple 
Pathways 

2.1 Overview. The HRS site score {S) is 
the result of an.evaluation of four pathways: 

• Ground Water Migration {Sp)-
• Slllface Wat.., Migmion (S,..). 
• Soil Exposun (SJ: 
• Air Migration [SJ. 
The ground water and air migration 

pathways Use sinsle threat evaluations. while 
the surface water migration and soil exposure 
pathways use multiple threat evaluations. 
n.r.. threats are evaluated roo, the surface 
water migration pathway: drinkiiJg water. 

- human food chain, and environui"mtaL These 
threats are evaluated for two separate 
migration components--overland/flood 
migration and ground water to surface water 
migration. Two threats are evaluated for the 
soil exposure pathway: resident population 
and nearby population. 

The HRS is stnu:tured to provide a parallel 
e\."aluation for each of these pathways and 
threats. This section focuses on these parallel 
evaluations. starting with the calculation of 
the HRS site score and the individual 
pathway scores. 

2.1.1 Calculation of HRS site score. 
Scores are first calculated for the individual 
pathways as specified in sections 2 through 7 
and then are combin~ for the site using the 
[olfo""ing root·mean--square equati:on to 
determine the overall HRS site score. which 
ranges from 0 to tOO: 

s=< 

2.1..2 Calculation of paL?. way score. Table 
2-1, which is based on the air migration 
pathway. illustrates the basic parameters 
used to calculate,a pathway score. As Table 
2-1 shows, each pathway {or threat} score is 
the product of three- "factor categories": 
likelihood of release. waste characteristics. 
and targets .. {The soil exposure pathway uses 
likelihood of exposure r.1ther than likelihood 
of release.) Each of the three factor categorjes 
containS a set of factors that are assigned 
numerical Values and combined as-specified 
in sections 2 through 7. The factor values_are 
rounded to the neares~ integer. except where 
otherwise noted. 

2.1.3 Common evaluations. Evaluations_ 
common to all four HRS pathways include: 

• Characterizing sources. 
-Identifying sources {and. for the soil 

exposure pathway. areas of observed 
contamination {see section 5.0.1!}. 

-Identifying hazardous substances 
associated with each source (or_ area of 
observed contamination). 

-Identifying hazardous substances 
available to a pathway. 

TA8t.E 2-1 .• -SAMPI.E PATHWAY 

SCOflESHEET 

,...,._;Value 
I mum I as-Factor eategcxy 

-~-· 
550 I Ukeihood of Release 

1. Observed Release-------
2. Polentialto Release -e--el 
3. ............ of Release th;J"" of lines 1 anc12) ____ _ :I 

Waste Clwaetu • 

4. T-1--::-:---J s. -.swaste Cuantily
" Waste a.a.a--.~-----

(a) 
_(a) 
100 

I 

I 
I 

7.f=t~~ --·------d .. 
I 
l 50, 

~-! 7b. levei1L-------·-
7c. Potential Contamination··-· 
7d. Nearest Individual (hjghef" Of I 

tines 7a. 7b. or 7cJ-----··-···· 50 a::.=: __________ .... ) (b) 

8b. Level n..:.--··-··----···---! lbJ 
8c. Potential Contamination -·······-·j (b) 

· Sdea~O:~-~---··-.:... (b) 
9. Aesourc:es--------·-·-..\ 5 
101::==.--:~-==:j ~: 

10b. Potential Contamination ... --..! {b) 
10c. Sensitive-Environments I 

(lines 10a+10b)------·l (b) 
11. Targets(lines7d+8d.+.9+10c)_ (b) 1 
12. hthway Score is the ptOduct of Likelihood of 

Retease. waste ~cs. and Targets. di
vided by 82.500. PathWay .scores are limited to a 
maximum of 100 pointS. · 

a Maximum value appfies to waste Characteristics 
categOry. The product of .fines 4 and 5 is used m 
Tabte 2-7 to derive the valUe 10r lhe waste charac
teristics factor category. 

"Then:!- is no limit tcr·- the human population or 
senSitive environmentS factor values. However. the 
pathway score based solely on senSitilte environ
ments is limited to a maximum of 60 points. 

• Scoring likelihood of release (or 
likelihood of exposure) factor category. 

-Scoring observed ret ease (or observed 
contamination}. 

-Scoring. potential to release when there 
is no obset"\.'"ed release. 

• Scoring waste characteristics factor 
category. 

-Evaluating toxicity. 
-COmbining toxidly with mobility, 

persistence, ~d/or bioaccuinulation 
{or ecosystem bioaccumulation} 
potential. as apph)priate to the 
pathway (or threat). 

-Evaluating hazardous waste quantity. 
,-Combining hazardous waste quantity 

with. the other waste characteristics 
factors. 

-Determining waste characteristics 
fa~tor category value. 

• Scoring targi!:ts factor category. 
-Determining level of contamination for 

targets. · 
These evaluations are essentially identical 

foi the three migration patbvays (ground 
water. surface water. ar.d ai:"}. HowevP:-. the 
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evaluatious differ in certain respects for the 
soil exposure palhway. 

Section 7 Sf>E cifies modifications tb8t apply 
to each pathway when evaluating sites 
containins radioa«:Uve substances. 

· Section% focuses on evaluations common 
at the pathway and threat levels. Note that 
for the grotmd water and surface water 
migration pathw<l)-s. separate scores are 
calculat<d for each 04.;!er (,.. iectioa 3.0} 
and each watershed (see sections 4.U.3 and 
4.2.1.5} when detemdaiog the pathway ..,.,.. 
for a site. Althoqh tbe evaluatioils in section 
2 do not vary when-aqail"ms or 
watersheds are scored at a site. the specifK: 
fact;r values (for .,...,p~e. observed release. 

""'""'--c--
A. &x.oe 6mensions and hazatdou:s was1e quantity. 

Hazardo'.JS oonstiluent IJ,IalltiCy. -
Hazatdous waste:&11ecu•• quantity: __ 

v"""""'--
,w., __ 

.Atea of observed contamination: --
B. Hazan!oUS Slbst3nCeS associated with the soun::e. 

hazacloas waste quantity, toxjcity/mobility} 
that :esult from the ? eva1uations caa vary 
by aquifer Ud by ""atershed at the site. This 
caa occurtluough dilfemu;es both m the 
specific...,.... and I&JIIeta elis-'ble to be 
evalaated for each aquifer and watershed 
andm whether-~ releases c:au be 
established for each aquifer and watershed. 
Such differences in sarriD:a at the aquifer and • 
watershed level are addreSsed in sections 3 
and 4. not"section 2. 

%..2 Ckaraclsize SOUI'CeS. Source 
cba:racterizatioa includes identification of the foU..,;,g: 

• Sources (aDd areas of observed 
conta.miaatioJI) at the site. 

• Havarrlowt !Nbstanees al$0clated. with 
these sources (or areas of observed 
cootaniinatioa:). 

• Pathways poteaUally threatened by 
thesehazanloasaubstances. 

-
Table Z-Z preseDti: a sample works..la~t for 

....... characterization. 
2.2.1 Identify soun:es. For the three 

migration pathways. identify the sources at 
the -site lhat COiltain hazardous substances. 
ldeatify the....,.._ pathway(s} to whlcb 
each...,..,. appliel. For the soil exposure . 
patJno.y. ideotffy ..... or observed 
contamination at the :site (see section 5.0.1). 

----------------~--------~------------------------~---------

~~~~~~-~-"]=::·-~·-:=::: ----· -j~~==- _J --r-- -= -r--"----- ---1---· ··· :=I -------------- -------· -~-----···- ---------l-- --=~--~ --~-== ------- -=~.:::...:::.-__ :. 
2.2.2. Identijy haza.rdous substances 

associated with a source. For each of the 
three migration pathways. consider those 
haWdons si.bstances documented in a 
source {for ex~mp1e. by sampling. labels. 
manifests. a:al or written statements} to be 
associated with that source. when evaluating 
each pathw3y.ln some instances. a 
haza:dous subst~ can be docume.-.ted as 
being present at a sjle (for example, by 
labels. manifests. oral or written statements). 
but·the specificsriurce{s) contain!_ng that 
hazardous substmee cannot be docu:n~ted. 
For the three migration pathways, in those 
i."lStances when the specific sonrce{s) cannot 
be documented for a huardaussubstance. 
consider the hazardous substance to be 
present in e2cb $ource at the site. except 
sources for which definitive information 
indicates that the hazardous s-.Jbstance was 
not or could not be present. 

For an area of observed contamination in 
the soil exposure pathway. consider only 
those hazardoU$ substances that meet the 
criteria for observed ·contamination for that 
area {see section 5.0.1) to be associated with 
t.':tat .area when evaluating the pathway. 

2.2.3 Identify hazardgus subs!Onces 
avaiiable to a pa:hway. In evaluating each 

m~ption pathway. consider the-following 
hazardous substanceS available to migrate 
from the sourees at the site to the pa".hway: 

• Ground water nrigration. 
-Hazardous substances that meet the 

criteria" for an observed re!ease {see 
section 2.3! to_ ground water. 

-AD hazardous substances associated 
~th a source with a grocnd water 
ccntainm.ent fad or value greater than 
0 {see sec:fion 3.1.2.1). 

• Surface w<J.ter migration-o .. ·erland/flood 
component. 

-H<lzardous substances that meet the 
criteria for an observe.d release to 
surface water in the watershed being 
evaluated. 

-All hazardous substances associated 
with a source with a surface water 
containment factor value gieater. than 
0 for the watershed (see sections 
4.t..z.t.z.t.t and 41.t.2.l.Z.Z.1). 

• Surface water migration-ground water 
to surface water componenL 

.:..Hazardous substaRces that meel the 
criteria for an observed release-to 
ground \\afer. 

-All hazardoUs substances associated~ 
with a source witb a grotmd water 
containment factor value greater than 
0 (see sections 4..2..2.1.2 and 3..1.2..1). 

• Airmigration. 
--1-faza.doos substances that meet the 

aiteria for an observed release to th:e 
atm.osph~. 

-A!I g;ueous hazardous substances 
associated with a source with a gas 
containment factor vdue greater than 
0 (see section 6.1.2.1.1). 

-A!l particulate hazardous substances 
associated witb a source with a 
perticulate containJ:nent factor value 
greate:- than 0 (see section 6.1.2.2..1). 

• For each migration pathway. in those 
instances when the specific source( s) 
containing the hazardous substa.1ce ca!lnot 
be documented:. consider that hazardous 
substance to be available to migrate to tile 
pathway when it can be associated (see 
section 2..2.2) with at least one source having 
a containment factor value greater than 0 for 
tbat patft.way._ 

In evaluating the soil exposure pathway. 
consider the foUowing hazardous substances 
available lo the pathway: 



REFERENCE 1
Page 63

Federal Register 1 VoL 55, No. 241, I Friday, December U, 1990 I Rules and Regulations 51589 

• Soil exposure-resident pOpulation 
threat. 

-All hazardous su )staD.ces that meet the 
criteria for observed contamination at 
the site (see section S.O.t). 

• SoU exposwi>-Dearby population threat 
-AD hazardous substa..ices that meet the 

aiteria for observed. contaniination at 
a:reu. with an· attractiveness/ 
accessibility factor value peater than 
o (see section 5.2.1.1). 

2.3 Likolihood of release. IJkelihoad of 
release is a measure. of the likelihood that a 
waste has been or will be leleased In the 
environment. ne·likelibood of release factor 
categoey is assipled lhe IIIOldmwn value of 
sso for a B>igratioa pathway whenever lhe 
criteria foi an observed release are met for 
that pathWay. If the-criteria for an observed 
release ale met. do not evaluate potential to 
release for that pathway. When the criteria 
for aD observed release are not met. evaiuate 
potential to release-for that pathway. with a 
maximum value of SOO. The evaluation of 
potential to release varies by ~tion · 
pathway (see sections 3. 4 and 6~ 

Establish an observed release either by 
direct observation of the release Of a 
hazardous iNbslaDce lnlo ihe media bema 
evaluated (for example. sadace water} or by 
chemical aDalysis of samples appropriate In 
the pathway bema evaluated (see sections 3. 
4. and &)..The mir;UauUn standard to. establish 
an observed release by chemical analyois is 
analytical evidence of a haZardous sub$tance 
in the media·slgnificantly above the 
background level,. Further. some portion of 

· the release must be attributable to the site. 
Use the criteria in-Table 2-3 as the standart. 
for deomninins OJJa!yticalsipificanoe. (The 
criteria in Table z..3 are also ttSed in 
establishi:Dg observed contamination for lhe 
soil exposure pathway, see secti_on 5.0.1.) 
Separate criteria apply to radiOttUClides (see 
section7.1.1}. 

TABlE 2-3.-<lSSERVED RELEASE 
CRrfERlA FOR CHeMICAL ANALYSIS 

Sample Measurement < Sample Ouantitation 
I.Jmlt• 
No~ release is estabished. 
Sample Me31R eauent __ 2: SAMPL.E WAHTrrATtON ...... 
An obsaved release is established as follows: 

.- If the: badtground c:unceubaliOil is. not detected 
(or_ is less than the detection limit). an observecf 
release is estilblished· when lhe -sample meas
urement equals or exceeds the sample quantita
tion limit• 

• n the ~ couceuttaliou equals or ex· 
ceeds the deteCtion limit, an obsetved ~ is 
estdl6shed When 1he sample measurement is 3 
times or more above the had:ground concentra
tion 

•It the sampfe qu3ntitation limit (SOl) cannot be 
~~if there is an observed 
retease as tollows 

2.4 Waste chataeteristics. The waste 
cbaracleri$tics m- catesorY includes lhe 
followmg factorso ba%ardous waste quantity, 
toxicity, and as appropljate to·thepatbway 
or tlue&t being ~ted. mobifity, 
persisteoce. ami/or bioaCCUDialation (or 
ecosystem bioaccumulation) poteotial u.t Selection ofsubstmlce poteotially 
pogbrg-'fxumrl.For all pathways (and 
tlue&ts~>elect the bazazdous substance 
poWltiaiJy pos!q the-bazaxd for the 
pathway (or tlueaQ aruluselhat substance in 
evaluating the waste characteristics category 
of the pathway (Qr threat)~ For the three . 
B>igration pathways (arullhreats1 base the 
selectioaoflhisbazazdoussubstance on the 
lo>dcily fa- value for the substance. 
combined.with its mobility, persistence, aod/ 
or bioaccnm,datioo {or ec""l'"""' 

for 
that are available to the pathway being 
scored. For all pathwaYs and threats. except 
the smface water en:~mnental threat, 
evaluate human toxicity as specified below. 
For the surface water environmental threat. 
evaluate ecosystem toxicity as specified in 
sectiOn 4.1.4.2.1.1. 

Establish human toxicity factor values 
based on quantitative d~nse 
parame~ for the following three ·types of 
toxicity. 

• Cancer--Use slope factors (also referred 
to as canCer potency factors) combined with 
weight-of-evidence ratings for 
carcinogenicity. If a slope factor is not . 
available for a substance, use its ~o value 
to estimate a slOpe factor as foUows: 

1 
Slope factor 

6 (ED,o) 

• Noncancer toxico-logical responses of 
chronic exposure--use reference dose (RID} 
values. 

• Noncan~r toxicological responses of 
acute exposure--use acute toxicity 
parameters. such as the to-

AsSign human toxicity factor values to a 
hazardous substance using Table 2-4., as 
follows: 

• If RfD and slope factor values are both 
available for the hazardous substance. assign 
the substance a value from. Table 2-t for 
each. Select the JUsher of tbe two values 
assigned aacl. use it as the overall toxicity 
faclor value for-the ba%ardous substance. 

• If either an RfD or slope factor value is 
available. but not both. assip the hazardous 
substance an overall toxicity factor value 
&om: Table.z...t based aolely oo. the available 
value (RID 0< olope fa-)-

• If neither an RID not slope factor value 1s 
available. assign the hazardous substance an 
overall toxidty factor value from Table 2-4 
based solely on acute toxicity. lbat is. 
consider acute-toxicity in Table 2-4 only 
when both RfD and slope factor-values are 
not available. 

• If neither an RfD. nor slope factor. nor 
acute toxicity value iS available. assign the 
hazardous substance an overall toxicity 
factor \7alu.e of 0 and- use other hazardous 
Substances for which information is available 
in evaluafins the pathway. 

TABLE 2-4.-TOXICITY FACTOR 
·EvALUATION -T--l 

mo < o.ooos __________ _ 
o.ooos s: RfD < O..OOS-----·1 
o.oos :S: RfO < 0.05 ~~····--·-·-·--
0.05 s RfO < 0.5 ....... --~~-··--· 
0.5 :S: RfD-------~----
RfO not availatlie----·---····-·--

Weight-of~/Siope factor (mg/ --· A B c 

0.5 < SP' 5 :S: SF 50::=;SF 
O.OS s: SF l0.5~SF 5sSF< 

<0-5 <5 50 

Sf < 0.05 I 0.95 ::S: SF I 0.5 :::; SF 
"<0.5" <5 

SF < 0.05 1 SF < 0.5 

Slooe Slope I._ factor not - factor not factor not 
available. available. avaitable. 

I 

Assigned 
value 

10,000 
1,000 
100 
10 
1 
0 

-value 

10,000 

1,000 

100 

10 

0 

• A. B, and C refer to weight-of ...evidence categ:cr 
ries. Assign substances with .it weight-of~ 
category of 0 flft8deqtlate evidence ~ ~en
jcity) or E (evidence of lack of earonogenicrty) a 
value of 0 for C81'cinogenicity. 

"SF= Stope factof. 
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TABLE 2-4.-TOXICITY fACTOR EVALUATION-CoNClUDED 

-T-(Human) 

If a IA>xicilf fadur """"' of 0 is assipod to aU bazaldoa sul>staaces available to a 
partialar pathway (that is. iJJsuffi ,.,. t . 

toxicity data""'·- farevalualfDS aU the ,..bsfances), use a deiault vaiue of toO as 
lheovorall hwaaa toxicitr --for all bazardoU$ au~ available to tire 
pathway. For huan:lou subs&aDces bavios 
usable toxicity data for multiple._..,. 
routes (for example. iDhalatioa. and 
ingestion). consider an expost:te JOUtes aid 
we tbe hlsbest assiped valUe. reptdleso or 
exposure route. as; the toxicity factor value. 

For HRS pmposes. assi,gn both asbestos 
2nd lead~ its caiDpOIUlds) a bumen 
toxicity factOr value of 10.000. 

Separate criteria apply for assigning factor 
values for hw:nan toXicity and ecGSystem 
toxicity lot radiOiltdides (see sections 7 2.1 
and 7.2.2). 

2.4.1.2 Jksiatdous sub$1lJnce selection. 
F:n-- each hazardous substance evaluated for 
a migration pathway (or threat). comb!ne the 
human toxicity factor valae {or ecosystem 
toxicity fador value) for the llazardous 
substance with a mobility, persistence. and/ 
or bioaccumulation (or ecosystem 
bioaccwnulation) potential factor value as 
!oHm= 

·• Ground water migra~on.. 
-Determine a combined liuman. toxicity f 

mobilitr factor value lor lhe h.uatdous 
substance (see section 3.2.1}. 

• Surface wa.termigration..overla!ld/iiood 
migration component. 

-Thrtemdne a combined human toxicity/ 
·persistence facto:- value for the 
hazard.OI!S substance for the drinking 
water t."treat (see section 4.1.2.z.t). 

-Determine a combiiled bliman toXicity f 
perslstence/bioaccwrudation factor 
value for the hazardous substance for 
the human: food chain threat (see 
section 4-1.3.2.1]. 

-Deter:mine a combined ecosystem 
toxicity/persistec:ce/bioaca;mulation 
factor value for the itaza.rdous 
substance for the environmental threat 
{see section 4.L4.2..1]. 

• Surface ·water migration-groand water to 
su..-fac:e water migratioi::r. compOnent. 

.....oe.te!min"e a combined human: toxicity { 
DlObility/persisteDce faetor value for 
the hazardouS substance for the 

.d:inki.ng wa~er t!-.. -eat (see section 
4.2.2.:!.1}. 

-Determine a combined human toxicity/ 
mobility /persister:.ce/bioaccumula ~on 
factor value for the hazardotis 
substance for the humau food chair.. 
threat (see section 42.3.2.1)-

-Determine a combineci ecosystem 
toxicity/mobility/persisteuce/ 
bioaccmnuletiOil factor value for lhe 
hua:doas substance for the 
enviromnenktl t'ueat (see section 
4.2.4.2.1~ . . 

• Air Dlfgrotion. 

-Detemioe& combined human tmacity/ 
mobility factor '\-altae for tDe hazardous 

. substance (see section Ut). 
Deten..me each combined factor value rc:-

a bazarcioas substartce by multiplying the 
individuel factor values appropriate ta the 
pathway (or ~t). For ea~ ai!gratiot! 
pathway (or threat) being evaluated. select 
the hazardous subsla."tee with the highest 
combined factor valae and use that substmce 
in e1o-aloating the waste characteristics factor 
catqory of !be pathway (or threat). 

For the soil exposure pathway. select !he 
hazaldous sobstance with tbe blsflest human 
toxicity ra- value from among the . 
subslmcet that meet the criteria for observed 
cor.tamination for the threat evaluated and· 
use that scbst:ance ill evaluating 1he waste 
characteristi_s::s factar category. 

ZA.2 Hazardous VRJSte qu(mtity. Evaluate 
tbe hazardous waste quanti If factor by fir.t 
assigmng eacll source_ {or area of observed 
contamination) a somce- hazardous waste 
<;:uantity value as specified below. Sum ibese 
"·aloes to obtaia the hazardous waste 
quantity factor valtte for the pathway being 
evaluated. 

Ia evaiuating the hazardous waste quantity 
factor for the three migration-pathwaYs. 
allocate bazerdous substances and 
hazardoua wastestreams to speci..;c sources 
"in the manner specified In section 2-Z.Z. 
except COiisider..bazatdons wbstances az:.d 
hazardous wastestreams that canr.ot be 
allocated to any specific soarce to constitute 
a separate ""unallocated source .. for pcJpOSes 
of e-valuating only this factor for :he three 
migration. pathways. Do not however, 
include a hazardous substance or hazardous 
wastestream in the unallocated sour:;e for a 
migration pathway if there is definitive 
i.'lfonnation indicating that the s~ or 
wastest!eam could only have been placed in 
sol!!':".es witlt a contai.-unent fzctor va!ue ofO 
for that migration pathWay. · 

In evaluating the hazatd_Ott$ waste quantity 
factor for the soil exposure pathway. allocate 
ta each area of observed cont2minatioo onlv 
6ose bazardocs substances :hott meet the -
criteria for observed contamination for that 
area of observed contamination and only 
t.lwse hazardous wastestreams that contain 
hazardollS substances that meet the criteri-a 
forobsen.'ed contammation for that area of 

I~"" 
I 
' 1,00D 

100 
10 
1 
0 

observed t(mfamioatfoD.. Do DOt coosidet 
other haza..odous sabstaooes or hazardoes 
":astestreams at the site iD. evaluating this 
factod"wlhe aoil_..., pathway. · 

· Z.Ut Sovrce ha:uudous waste qulll!tit;·. 
For each of the three ~tion patbway:J. 
assigD • source hazardous waste qnanti!y 
value 10 each sourc:e fmclutfiog tbe 
un;allocated source) haviog. a containment 
factor value greater than 0 for the pathway 
&ems evaluated. Consider the uoalloca1ed 
source to have a co.ctaimnent.factor value 
g:-eater than 0 for each migration pathway. 

For the soil exposure pathway, ass!gn a 
source bazar.lous waste qua...""tity v2lu.:= to 
each~ of observed ecntami.9!ation. as 
applicable to the threat being evaluated.. 

Fot aD pathways. evaluate source 
baza:dous waste quantity usicg the foil owing 
foo..u- measures: ill the Collowina !rlerarci:y: 

• Hazardous constituent quantity. 
• Hazan!o-.a wastestream 'iU3!ltity. 
• Volume. 
• Area 
Foz the ueallocated source. use only tho:= 

first two measures. 
Separate aiteria apply for assigning a 

source hazardous waste quantity value for 
rad:onucfides (see section 7.2.5). 

Z.4.2.Ll Hazmdoi!S constituent quantity. 
Evaluate hazardous constituent quantity for · 
the somce (or area of observed 
conlamination) based solely on the mass of 
CERCLA hazardous substances (as defined in 
CERCLA section 101{14). as au:ended) · 
allocated to the source·(or a_--ea or obs2ived 
coatamin:ation). except 

• For a huardous Waste listed purs~X>nt to 
section 3001 of the Solid Waste Disposal Act. 
as amended by-the Resource Consen.-atiO!l. 
and Recovey Act of1976 (RCRA), 42 u.s.c. 
6901 et seq .. determine its mass for the 
evalu3tion of this measw-e as foUows: 

-If lhe buardous waste is listed so let~ 
fOr Hazard COde T (toxic waste}, 
include ODly the mass of constitue.;tlS 
in the hazardous waste that are 
CERdA hazardous sUbstances and 

· not the mass of the entire hazardous 
waste. 

-If the hazardous waste is listed for any 
other Hazard Code fmcluding T plus 
a:1y other Hazard Corle), include the 
rr.ass of the entire haza:rc!ous wz.ste. 

• For a RCRA hazardous waste t.'tz.t 
exhibits the characteristics identified u:d:!~ 
Section 3001 of RCRA. as amended. 
rletermine its mass for the evai.ua!io~ of ~~.:s 
measure as fcliows; 
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-If the hazatdous waste exhibits only the 
"characteristic of toxicity (or only the 
characteristic of EP toxicity}. include 
ortly the mass of constituents in the 
hazardous waste that are CERa..A 
hazardous substances and not the 
mass of the entire hUardons waste. 

-If the hazardous waste exhibits any 
other characteristic identified under 
section 3001 [includms - other characteristic plus the characteristic of 

·toxicity [or the characteristic of EP 
toxicity}}. iDclude the mass of the 
.entire bazatdous waste. 

Based on this mass. designated as ·c, assign 
a value for hazardous constituent quantity u 
follows: 

• For the .adgration pathways, assign the 
source a value for ha:ardous constituent 
quaatity1ising the Tier A eq~tion of Table 
2-5.· 

• For the soil exposure pathway, assign the 
area of observed.contamination a value using 
the ner A equation of Table 5-2 {section 5.1.2.2). . . • 

If the hazardous-constituent quantity for 
the source (or area of observed 
contaDunation) is adequately detelmined 
[that b. the total mass of aU CERCLA 
hazardous substmces in the source and 
releases &om the source (or in the area of 
observed contamination] is known or is 
estimated with reasonable coafideuce}, do 
not Mluate the other three measures 
discussed"below. Instead assip these other 
three meas'lreS" a value ofO for the source (or 
area of observed contamination) and proceed 
to -section 2.4..2.1.5. 

If the ha%a!dous constituent quantity is not 
adequately determined. assign the source {or 
area Of observed eoiltamina.lion) a value for 
hazardous constituent quantity based on the 
available data and pioceed to section 
2.4.2.t.2. 

TABLE 2-5.-'HAzARDous WASTE 
0UANTJTY EVALUATION EQUATIONS E-Toe< Measuoe umts ... 

~ 
A - lb c -s• -(C) - lb W/5,000 • I . ea•n 

-(WI c• , ...... (V) 
La<dO---···- "'' V/2.500 - "'' VI2.S -- "'' V/2.5 -(buried/backfilled) 
Drums'----· gatloo V/500 
T ..... and "'' V/2.5 
containers other 

"""""""'· 
~~:1 "" 

V/2.500 
yd' V/2.5 Other _______ 
yd' V/2..5 0' 1 Area (A) .. 

I~-·-·_:--· •• A/3.400 •• A/13 
. >mpoundment 

TABLE 2-5.-HAZARDOUS WASTE QUAN
mv EVALUATION EOUAllONs-.Concluded 

I -T...- Measu<e UM$ ... 
I ~, 

I &.face •• A/13 ---......,.....,...___ •• A/VO .... •• A/13 c ... ,.,, • ..,..,.._ .. A/34,000 . Do not round to nearest integer • 
"Convert voUM D mass when necessary. 1 ton=2.000 pcxri:t$=1 a.tic yard=4 di'Ums=200 
~~'ICOn& of drums is~ assume 1 drum=50 gallOnS. 

•Use land surface area under pile, not ~ area of pie. 

IO I~ ± /qo.llo>J 
2.4.2..1...2 Hazcrdous wastestream 

quantity. .Evaluate hazardous Wastestream. 
quantity for the source (or area of observed 
contamination) based on the mass of 
hazardous wastestreams plus the mass of any 
additiooal CERClA PQilutants and 
contaminants (as defined in CER.CLA sectiOD 
101(33), as amended) that are allocated to the 
source {or area of observed contamination). 
For a wastestream that consists solely of a 
hazatdous waste listed pursuant to section 
3001 ofRCRA. as amended or that consists 
solely of a RCRA hnatdous waSte that 
exhibitS the characteristics identified under 
section 3001 of RCRA. as amended. include the mass of that entire hazardous ·waste in 
the evaluation of this measure. 

Based on.this mas·s. designated as W. 
assign 8 value for hazardous wastestreanl 
quantity asio!kJws: 

• Fotthe m.!gration pathways, assign the 
source a value for hazardous wastestreaul 
quantitY using the tier B equation ofTable ..... . 

• For the soil exposure pathway, assiga the 
area of observed contamination a value using 
the Tier B equation of Table S-2 (section 
5.L22~ 

Do nOt evaluate the volume and area 
measures described below if the source is the 
unallocated 1ource or if the following 
.condition applies: 

• The hazardous Wastestreari:J. quantity for 
the source (or area of observed 
contamination) "is adequately determined
that is. total mass of all hazardous 
wastestreams and CERCLA pollutants and 
contaminants for the source and releases 
from the source (or for the area ofilbserved 
contamination) iS known or is estimated with 
reasonable confidence. 

If the source is the unallocated Source or if 
this condition applies. assign the volume and 
area measures 8 value of 0 for tbe source {or 
area of observed cqnta:miaation) and Pfoceed 
to section 2.4.2.t.S.. Otherwise.- assign the 
source {or area of observed contamination) a 
value for hazardous wastestream quantity 
based on the available data and proceed to 
section 2.4.2.1.3. 

2..4..2.1.3 Volume. Evaluate the volume 
measure using the volume of the source (or 
the volume of the area of observed 

contamination). For the soil exposure 
pathway. restrict the use of the volume 
measme to lhose areas of observed 
contamination specified in section 5.1.2.2. 

Based oa the v_Oiume. desipatetf as V • 
assign a value to the volume measure as 
foUows: 

• For the migration pathways. assign the 
source a value for volume using the 
appropriate TierC eqaation ofTable 2-5. 

• For the soil exposure pathway, assign the 
area of observed contamination a value for 
volume asiDs the appropriate Tter C equation 
of Table H [aediooS.t.U). 

If the volume of the source {or volume of 
the area of obaemd CODtam!Dation, if 
applicable) caa be cletermiaecl. do not 
evaluate the area measure. Instead. assJgn 
the area measure a value of 0 and proceed to 
section 2.4.2..1.5. H the volume cannot Oe 
determined (or is not applicable for the soil 
exposure pathway], assign the source (or 
area of observed contamination] a value of 0 
for the volume measure and pi"oceed to 
section 2.4.2...1.4. 
. 2.4.2.1.4 Area. Evaluate the area measure 

using the area of the-source {or the area of 
the area of observed Ccnttamination). Based 
on this area. deSigtlated as A, assign a value 
to the area measure as follows: 

• For the m.i.gtation pathways. assign the 
source a value for area 1lSing: the appropriate 
Tier D equation of :Table z....s. · 

• For the soil exposure pathway. assign the 
area of observed containiDation a value for 
area using the appropriate Tier D equation oi 
Table 5-2 (section 5.1.2..2}. 

2.42..1.5 Calculation of source hazardous 
waste quantity vlllue. Select the highest of 
the values assigned to the source {or area of 
observed contamination) for the hazardous 
constituent. quantity. huan:lous wastestream 
quantity, volume. and area measures. Assign 
this value as the source hazardous waste 
quantity value. Do not round to the nearest 
integer. 

2.4.2.2 Calculation of hazardous waste 
quantity factor value. Sum the source 
hazardous waste quantity values assigned to 
all sources (inclllding the unallocated source} 
or areas of observed contamination for the 
pathway beiDg evaluated and round this sum 
to the neares:t intqer, except: if the sum. is 
greater than o. bttt less than t. round it to t. 
Based on this value.. select a hazardous waste 
quantity factor value for the pathway from 
Table z-s. 

TABLE 2-6.-HAZARDOUS WASTE 
QuAtmTY FACTOR VAW~ 

•----· . 1 1• to 100--------···--
Greater than 100 to 10,000 ----·, Gteats< .. than 10.000 ro t:ooo.ooo __ . Greater than t.ooo.ooo ______ _ 

-..... 
0 ,. 

100 
10.000 

1.000.000 

*If the halafdous waste quatltity value is greater than o. but: less than 1. round it to 1 as specified m . .... 
.. For the pathway, if hazardous constituent quantity is not adequately detennined. assign a value as specified in the text: do not assign the .,a-ue ol 1. 
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For a !&Ji&raaon pathway. if the bazardotlS 
constiOJent quaatiiJ io adequateq: 
determined (se•' sectioc 2.u.u)l'or an 
-(orall~of.....,..aud 
releases~ after a l'eiD.oval action). 
aS&igD the valae from Table 2-8 as the. 
hazardous waste quantity factor value for the 
patbway.H tbe haza1douo conotituent 

category value to the pathway (a!" threat) 
i from T3b1e 2-7. 

quantity is not adequately detenni.aed for one 
or more sources (or bne ot more portions of . 
sources or releases re:mainiDg after a removal 
acticm) assign a factor value as follows: 

• H 8ny ta1p1 for that DJi3ration pathway 
is subjec:t to Level J or Level D conceutrations 
(see section 2.5). ....,.eitbo<tbe value &om 
Table z-&« a value of100. whichever is 
sreater.astbe.._......- quaatily . 
factor value for lilat pollnoay. 

• Hnone oftbe....,.. for that pathway is 
oNbjed to Levell or Level D

. assigl:t a factor Yidae u follows: 
-If there has beeD DO removal action. ass;p either tbe value ~Table 2-6 

or a value of to. wbicbeve:r is greater. 
as the hazardou:l waste quantity factor 
value for thai pathway. 

-If lhere has been a removal action: 
--Deteimioe vaJaes from Table 2-6 

with and wilitOat COD'Sideration of 
tbe ....ov.J action. 

--If tbe value that woald he assigned 
&omTable:z-<1-
cons:id.emtioa. of the temOVal actioa 
wouldbOtooor-• ...;p 
either the value &om Table~ 
with cottsidentioaof die~ 
action or a valne of too. whidleve. 
is greater ... the hazardous waste 
quwtiiJ-..... for tbe 
patbway. 

--lftbevalne that would he ass;ped 
from Table z..Gwithout 
consideration of the removal aetioo 
would he less tban too. ass;,.. a 
value of 10 as lhe bazaniouswasle 
qUantity factor value for the 
pathway. 

.For the soil exposure pathway. if the 
hazardous constituent quantity is adeqcately 
determmed for aU areas of ohserved 
contamination. as.si;gn the value from. Table 
Z-6 as the hazardous waste quantity factor 
value. lf the hazardous constituent quantity is 
not adequately determined. for one or more 
areas of observed contamination. assign 
either the nlue from Table 2-6 or a va!ue of 
10. whichever is greater. as the hazardous 
w-aste quantity £actor value. 

.Z.4.3 Waste characteristics factor 
cotego..-y value. Detennine the waste 
characteristics factor category value as 
Specified in section 2.4.3.1 for all pathways 
and .threats. except the swiace water-haman 
food chain threat and !he sur'".ace water
envirorunenta.l threat. Determir.e the waste 
characteristics fact:lr ~tegocy value for·lhese 
latter two th.."eots' u specified in section 
2A.3.2. 

Z.4.3.t Foetor category vclee. For the 
pathway {or threat) being evaluated, multiply 
the toxiCity or Combined factor value. as 
ap;~ropriaie. frotn section 2.4.1.2 amJ the 
hazardous waste quanti-ty factor value from 
section 2.4.2.2. s~:b;ect to a maximym product 
oft X10". Based on this .:waste c.'l.aracteristics 
pi'"Qdl!ct ·as9..c;n a w.aste cha..--acteristics factor 

TABLE 2-7.-VwASTE CHAP.ACTERISTICS 
FACTOR CATEGORY VP,WES 

--- 1-~-·---~7 tOto less._. fx102-- 2 
txtoatotes:Uhantxte? 3 
tx10*Diaaa.ttx1Q4 6 
1x10t 101esslal1xtoS 10 
1X1CJ6tolesl1hM1X1~ - 18 
txt0ti1Diess1hln1x1CP 32 
txtartoaa.elntxtoe 56. 
fxtOitolesilthanlxtoe 1:;10 · 
1X10•toleSsthlntx1010 180 1 xto•o 10 less._.. 1X1011.___ 320 
txton to less Chan txton.__ 560 
1X1011 1,~ 

2.4.3.2 Fcctora;Jegoty vakte. ccnskierfn3 
bioact:u11tu/atipotemiol Far tbe ....... 
. wat,er-Juuaan food cbaia tlueaf and the 
surface wateHJMroamea.tal dueat. multiply 
tbe toxicity 01' cmgbjned factor value. as 
appropriate. &am section 2.4.1..2 and the 
hazardous waste qoantity factor value from 
- 2.U.2. snbjecl"" • Amaxhamaproductoftxlou,and 

• A ma.rinuun product exclusive of the 
bioacMPm"lation (or ecosystem 
bi..........!ation)poteatialfactoroflX:tO'. 

Based oo the total waste cbaracteristics 
procfw:t. assign a waste cbaracteristics factor 
cate,gcxy value to the--~ threats from: Table 
z.:.7. 

2.5 Targets. 
The fMtes of tatgets e1.•aluated include the 

foll~ing: • 
• IndividUal (factor name varies by 

pathway and threat~ 
• Human population. 
• Resources {these vary by pathway and 

threat}. 
• Sensitive environments {included for all 

pathways except gcound water migration}. 
The factor values that may be assigned to 

each type of target have the same range for 
each pathway for whic::h that type of target is 
evaluated. The factor value for most types of 
targets depends on whether the tuget is 
subject to actual or potential contamination 
for tbe pathway aud whelher tbe actual 
contamination is Level I or Level D: 

• Actual coatamiDati.on: Target is 
associated eithet with a n:mpliDg location 
that oneets the criteria for an observed 
fi!tease (or observed cootamiaation) for the 
·pathway orwidt an observed release based 
on direct obsen.-ation for the pathway 
(additional criteria apply for establishing 
aet.W contami:lation for the human food 
ci1ain threat in the suttace water migration 
pathway, see sectioDs 4.1.3.3 and 42.3.3}. 
seerions 3 \brough 6 specify how to determine 
the targets associated with a sampling 
location or with an observed release based 
on direct ohservation. Determine whether the 
a.o;tuai contamination is Levell or Le~el n as 
foUows: 

-Levell: 
--Media-specific concentr.atioo:~s for :!:oe 

t.argel meet th~e criteria for an 

observed release {or observed 
contaatination) for the patbY.!ay ar!d 
are at or above media-specific 
beru:hmark val...: r.... . 
benchmadt values (tee section 
2.5.2) iDdode both -"'a 
concea.tratioos and CQDCePtrations 
S)I'!Cifie<l ill recula""Y limits (such 
as Maximum. Conta.a:inant Le\·el 
(MCL) -~ .. --For the human food c:bain threat in 
tbe sudace .....,.JDisratimi 
pathway. coracentratioaS in tissue 
.... pr.. &om aquatic h ...... food 
chaiJl orpnisms are at or above 
heachmark values. Such tissue 
samples may be used in addition 11.o 
media-specific conceotrations on!y 
as specified in sections 4.1.3.3 and 
4.2.3.3. 

-Leve!U: 
--Media.-specific concentrations Cot tbe 

target meet the criteria for an 
observed release (or observed 
coqtamjnation) for the pathway, but 
are Iess than media-specific 
benchmarks. If DODe of the 
hazardous substances eligible to be 
evaluated for the sampling location 
has an applicable bmclmlarl<. 
assign Level U to the actual 
cxmtamiaatioo at the sampling 
location. Or 

--For observed releases based on 
din!c:t observatioo. ass;p Level n 
to tarpts as specified in sectior.s 3, 
<.am! G. or 

--Forthehamanfoodchain threat in 
the surface water migration 
pathway. concentnltiona in tissue 
samples &om ._uc lnUuan food 
chain organisms. when appllca.ble. 
are below bencbnuuic valtJ.es.-

-lf a target is subject to both Level I and 
Level n concentrations for a pathway 
{or threat). evaluate the target usi!lg 
Levell con.centrations for that 
pathway (ar threat). 

• Potential contamination: Targetls 
subject to a potential release (that is. target is 
not associ~ ted \\itb actual contamination for 
that pathway or threat}. 

Assign a factor value for indiv:i:deal risk as 
follows {select the highest value that applies 
to the path~y or threat}: 

• 50 points if any indi\<idual is ext"osed to 
Levell concentrations. 

• 45 points if any individual is expo1:ed to 
le,..el II cOncentrations.· 

• MaXimum of20 points if any individual 
is 3ubject to potential contamination. The 
value assigned is 20 mult!plied by the 
distance or dilution weight appropriate to tbe 
pa~y. 

Assign factor values for population <!nd 
sensitive emiromnects as follows: 

• Sum Levell targets and multiply by 10. 
(Level I is not used for sensitive 
environments in the soil exposure and aio 
rnig:ation pathways.} 

• Sam Level II targets. 
• Multiply potential targets by disla~::e or 

rlifution weights appropriate to the pathwcy. 
sum. and divide by 10. Dist<!DCe or dil-o.~iion 
we!g.'tting accoUnts for diminishing expos:!oe 
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with ioc:r'eaSiq distance or dilution within 
the different pathways. 

• Sum the values fo1 the three levels. 
In addition. resource value points are 

assigned within all pathways for welfare
related impacts (for example. impacts to 
agricultural land), but do not depend on 
whether there is actual or potential 
contaminalion. 

2.5.1 Determination of level of actual 
contamination at a $ll1Dpling location. 
Determine whether Levell concentrations or 

· LeWl n concentrations apply at a sampliDs 
location (and thllS to the associated targets) 
as follows: 

• Select the bencbmarl<s. applicable to the 
pathway (or threat) bemg evaluated. 

• Compare the concentrations of 
hazardous substances in.tbe sample (or 
comparable samples) to their benchmark 
concentrations for the pathway (or threat), as 
specified in section 2.5.2. 

• Determine which level applies based on 
this comparisOn. . 

• H none of the hazardous substances· 
eligible to be evaluated for the sampling 
location has an applicable benchinark. assign 
Level n to the actual contamination-at that 
sampling locatioD. for the pathway (or threat).. 

In makiJJ8 the comparisoD. e<msider only 
those samples, and only those hazardous 
substances in the sample. that meet the 
criteria for an observed release (or observed 
contamination) for the pathway. except 
tissue samples from aquatic human food 
chain orgaDisms may also be used:as 
specified in sections 4.1.3.3 and 4.2.3.3 of the 
surfaCe water-human food chain threat. H any 
hazardous substance is present in more than 
one comparable sample for the sampling 
location. use the hishest concentration of that 
hazardous substance-from any of the 
comparable samples in making the 
comparisons. 
Tre~t sets of samples that are not 

comparable separately and make a separate 
comparison for each such set. 

2.5.2 Compariso~/Q benchmarks. Use the 
following media-specific benchmarks_ for 
making the comparisons for the indicated 
pathway {or threat): · 

• Maximum Contaminant l.eYel Coals 
(MCLGs}-ground water migration pathway 
and drinking water threat in surface water 
migration pathway. Use only MCLG values 
greater than o. 

• Maximum COntaminant Levels {M'CLs}
ground water migration pathway and 
drinkins water threat in surface water 
m·;;..ation pathway. 

• Food and Drug Administration Action 
Level {FDAALJ for fish or shellfistt-human 
food chain threat in surface water migration 
pathway. . 

• EPA Ambient Water Quality Criteria 
(AWQC) for protection of aquatic life
environmental threat in surface water 
migration pathway. 

• EPA Ambient Aquatic Life Advisory 
Concentrations {AALAC}-environmental 
threat in surface water migration pathway. 

" National Ambient Air Quality Standards 
(NAAQS}-airmigration pathway. 

• National Emission Standards for 
Hazardous Air Pollutants {NESHAPs)-air 
migration pathway. Use only those NESHAPs 
promulgated in ambient concentration units. 
S -051999 0058(03)(13-DEC-90-11:23:26) 

• Screening concentration for cancer 
conesponding to that cono:entration that 
corresponds to the to-• ii:.dividual cancer risk 
for inhalation exposures (air migration 
pathway} or for oral exposures {ground water 
niigration path~ay; drinking water and 
human food cha1n. threats in surface water 
migration pathway: and soil exposure 
pathway). 

• Screening concentration for noncancer 
toxicological responses cOrresponding to the 
RfD for inhalation exposures (air migration 
pathway} or for oral.exposures (ground water 
mqpalion pathway; clriDkmg water and 
human £ood chain threats in surface water 
migration pathway; and soil exoosure 
pathway). 

Select the benchmark(s)applicable to the 
pathway (or tbrest) bemg evalaated as 
specified in sections 3 through 8. Compare the 
concentration of each hazardous substance 
from the samplmg location to its benchmark 
concentration(s} for that pathway (or threat). 
Use only those samples ond only those 
hazardous substances in the sample lhat 
meet the criteria for an observed release (or 
observed contamination) for the pathway, 
except tiJsue samples &om aquatic human 
food chain ozganisms may be used as 
specified in sections 4.1.3.3 and 4.2.3.3. If the 
concentration of any applicable hazardous 
substance from. any sample equals or exceeds 
its benchmark concentration. consider the 
sampling location to be Sllbject to Levell 
concentrations for that pathway (or threat}. If 
more than one benchmark applies to the 
hazardous substance.. assign Levell if the 
concentration Of the hazardous substance 
equals or exceeds the lowest applicable 
benchmark concentration. 

If no hazardous substance individually 
equals or e~ds its benchmark 
concentratiOn. but more than one hazardous 
substance either meets the criteria for an 
observed release (or observed 
co.ntamination} for the sample {or comparable 
samples} or is eligible to be evaluated fora 
tissue sample {see sections 4.1.3.3 and 4.2.3.3), 
calcufate the indices I and J specifie.d below 
based on these hazardous substanas. 

For those hazardous substances that are 
Carcinogens (that is. those having a 
carcinogen weight-of-evidence classification 
of A. B. or CJ, calculate an index I for the 
sample location as follows: 

where: 
C, =Concentration of hazardous substance i 

in sample (or highest concentration of 
hazardous substance i from among 
comparable samples}. 

~=Scre~ning concentration for cancer 
correo;ponding to that concentration that 
con-esponds to its 10-5 individual cancer 

' risk for appliCable exposure (inhalation 
or oral) for hazardous substance i. 

n=NUmber of applicable hazardous 
substances in samp!e (or comparable 
samples) that are carcinogens and fo:
which an SC1 is avo.ilable. 

F"or those haun:lous substances for which 
an RfD is available. calculate an index J fnr 
the sample location as follows: 

where:. 

m 
c, 

I= r-· 
i=l CR, 

G. ;=Concentration ·of hazardous substance j 
in sample (or bipest conceutntion of 
bazanlous sabstance j from 81110118 
companble samples~ 

CR, =Screening """""'tnlion for noncancer 
toxicologicalresponseo~to 
RID for applicable exposure (inbalaHoo 
., oruJ for ba%anlous sabstance ~ 

m =Nuinber of applicable ba%anlous 
substances in sample {or comparable 
samples) for which a~ is available. 

If either I or J equals or exceeds L consider 
tL;: :t~o.uapling location to be subject to Level I 
concentrations for that pathway {or threat). If 
both I and J are less than L consider the 
sampling locatiOD to be subject to Level D 
concentrations for that pathway {or threat). 
If. for the sampling location. there are sets of 
samples that are not comparable. calculate I 
and f separately'for each such seL and use 
the higbest ealculated values of I and I to 
assign Uvell and Level U. 
·See sections 7.3.1and 1.3.2lorcriteria for 

determiniJig the level of contamination for 
radioactive substances. 
3.0 Croumi Water Migration Pathway: 

Evaluate the ground water migration 
pathway b_ased on tmee factor categories: 
likelihood of release. waste characteristics. 
and targets. FI8w;e 3-1 indicates the factors 
included within each factor category. 

Determ:iQ.e the ground water migration 
pathway score (8_) in terms of the factor 
category values as follows: 

where: 

(LRJ [WC) (T) 

SF 

LR=Likelihood of release factor category 
value. 

WC=Waste characteristics factor category 
value. .· 

T =Targets factor category value. 
SF= Scaling facto<. 

Table 3-1 outlines the specific calculation 
procedure. _ 

Calculate a separate ground water 
migration pathway score for each aquifer. 
using the factor category values for that 
aquifer for likelihood of release. waste 
characteristics. and targets."ln doing so. 
include both the targets using water from !hat 
aquifer and the targets using water from aU 
overlying aquifers through which the 
hazardous substances would migrate to reach 
the aquifer being evaluated. Assign the 
highest gr~und water migration pathway 
score that results for any aquifer as the 
ground water migration pathway score for 
the site. 
BIWNG COO£ &560-~ 
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Likelihood of Release (LR) 

Obs.erved Release 

or 

Potential to Release 
• Containment 
• Net Precipitation 

Depth to Aquifer 
Travel Time 

81LLI~O CODE 6UO·SO•C 

Wasta Characteristics .(WC) 

Toxicity/Mobility 
• Toxici~y 

X I - Chronic 
CarCinogenic 

- Acute 
• Mobility . 

Water Solubility 
Dhtribution 
Coefficient (Kd) 

Hazardous llaste Quantity 
• Hazardous Constituent 

Quantity 
Hazardous lias tes.tream 
Quantity 

• Volume 
•'·, Area 

/ 
,......----~ .. , .. 

I 
I 

FI,/;URE 3-1 

Targets (T) 

,. 
Nearest Well 
Population 

X I • Level I Concentrations 
• Level II Concentration: 
• Potential Contamination 
Resources 
Wellhead Protection Area 

OVERVIEW OF GROUND \lATER MIGRATION PATHWAY . : 
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TAStE 3-1.-GiloUNO WATeR MIG<'-ATION PATHWAY ScoRESHEEr . 

Fa=tor cmgorieS and fadOfS 

UkdlloOd of a..... act M Aqalltr. 
1. C1bseM1c1 P.-.. ----2. Polretlliaf tD Reltw:se:: 

. 2a. CrsutaircUeat ...... __ , ___ 
2c.Deo0>to- .. ... """"' """' 2e. PO!flfltiat SO Rs&ease (lines 2a£2b+tc+2d)l 3. t..lleJhoodt:Jt'Release1tfa1heroflines 1 and 2e). watea•w a • 4.T--5. ~Waste OuantiCy 

6. wasw Qo&ao:t&~i&1ics - -T-7. Nearest WeB -· 8. Po;xhtiorr 
8a.le!ell~ --.ab. Levd U CcwJCUIDatons -Be. Potential Ccdanliuation 
8d. Populaian ~ 8a+8b+8c> 

9. Rescuc:es 
10. Wellhe2!:! Proceclion Atea 
11. Targe!S {lneS 7+8!1+9+10) 

Groulad Water ---Sccwe for 8Q Aqu:fler:: 12.: AI:Pfet Soonr ((Jines 3x.Sx t1)18Ui00] "---·· 
__ ...,_, . ........,._ 

13.f'a:lhMly Score (S..). (highest value tom lir.e 12 Jot aa aqtOifers~ . 
~-

3.o.t General co:JSiderotilinS 
3.o.L1 Grol!1:d woter tcrget disl!rlce lim?.. The large: distance limit defnes .tbe . maxittlum di$tacce from the sources. at the _site _ovel' which targets are evaluated. Use a ta.tget. distance lim!t of 4 miles for. the ground water. migration pathway, except when 

aquife~ discontirurlties apply (see section 3.0.1.2.2). Furthermore. .consider any well with an observed re1ease from a source et the site (see section 3.1.1) to lie within the ta&"get diStance limit of the site, regaro!ess of tb:e 
weU.'s dist!mce from. the aeu;rces at the site. For sites that consist solely of a 
contaminated ground water plume wit.h no 
identffiea source, begi:t measurUig the 4-mi!e target distance limit at the center of the a...~ cf obS2Ned ground water contamination. 
Dete:mine the area of observed ground wa!er cont2m:X.ation based on available samples that meet the criteria for an observed rele~e. 3.0.1.2 Aquifer boundaries. Com!tine m!dtiple aquifers inkJ a single hydrolcgi.c a.<!t 
for scGring p-.:rposes if aquifer 
intercor.ne:::tions car. be established fo: these 
aquifers. i: contrast. restrict aquifer 
bc-.mdaries i.f aqder discontinuities ~n be establi5hed. 

3.0.1.2.1 Aquifer interconneciion.<:. 
Evaluate whether aquifer int~ec>.io:ts 
cccurwitbin 2 miles of the sol!r..es a! the sfte. U t.ltey occur wit;i:t this Z·mile dista:J.ce, 
ccmbine the aquife..'"'S having intetroMections in scoring the site. In additior., if obset'l.'ed 
s:-cund v.-ate contamjnat!on attributable to 
the sources at the site extends beyond z miles fwm the sources, tose any loca!ions withi~ 6e 
limits of t.~is obse."'Ved ground v.-ater 
cun:a!]}ina:::~n in evaluating aquife:
!:o.te:co'iUiections. H data ~re not adeqtOa;e !o 
t:-t:!b!is;. aquaer int~!'conne:::~ior.s, e-.-z~':'i<'! t!-,e ~q~l.!ers as sej)z:ate a~.:ffers. 

3.0.1.2.Z Aquzj"erdisctnrtit:cilies. Et•aluate wbetf...er affUifer discontmuities occur witbio 
the 4-tcii~ target distance limit. An acr..ifer 
diswutinuits occurs for 'SC:OtiiJg purposes otily wilen a geologic. loP.Ogtaj>hic. or other strudure or feab.tte enliJ:ely tJ:aDseds an aquifer widilil !he 4-uliJe target distance limil. thereby aeating a contiJntous boundary to 
~..-.flow wUhln thislimiL If two or anare aq:.tifftS can be combined ilr.o a single 
bydrolog;cUDitforOCClliag- 8D aquifef di~;Conti;ruity ocettts only when the 
.strncbu'e or feature e:a!imy transecbi the bo...dariesol-oilqleh,tlrolop:miL 

VJhen an aqcifer disconfuroity is 
es~abnshed within the 4-mile target distance lim::. exclude that portioa o! the aquiier beyond the discontinuity m eva!natiq the 
~water migration pathway. HoweV<er. if hazardous snhs;ances have migrated. .across 
a."'l apparent discontinuity within the 4-mile ta!get dista~ee lim!!. do not consider 1his to be a discontinuity in scoring the site. 

3.0.1.3 Karst aquifer. Give a karst aquifer that underlies any portion of the so~ at 
t~t> site special CODSideration in the 
e..:aiaation of two potential to release factors .(depth to aquifer in 9ection 3.12.3 and travel time in section 3.1.2.4}. one waste 
c..ha.-acteri..stics factor (m9bility in section 
l.2..1.Zj. and two ta.~.s factozs (nearest well i.<t sect: on 3.3..1 a:1d potentidl contamination 
j;J, section. 3.32.4:}. 

3.1 Likeli!Jood of release. For an aquifer. 
evai.lla~ the li!celibood ofre!ease factor 
r-..:~t.egury in terms of &n observed release 
f:~t:tor or a yotcntial to release factor. 

:i:U Otsen:ed release. Establish an 
t,;i:tserved release to an aquif~ by 
C·.!:>l'::WSLr:!!ing that the site bas relea:;ec;; a 
!~dZardal!s sot-stance to tl:e aquifer. Base this 
c.~!:lo;;,;:r2.tior:: or: e:l~~ 

- v .... - ---------- .... --
10 --·- 10 --- 5 --35 --- -- !iCO ----- "550 ·--
fa! --
"' --100 --

-- 50 --
Cbl --lbl --

~ 
(b) --Cb) --5 --
20 --
(b) --
100 --
1tlO 

• Dired obser:u atio&-8 m:eteriai lh2t 
coo.taia& one or more hazardous sobstan-=es has been deposited into-or baa been observed ecteriq lhe alll¢'er. 

• Cbemical811alysis-aa aoalysis of 
groond water samples rn.. the aqulfer 
mdica!esthat the......-.-olha=dous Sl.ol)Sfance(s) haa ioa::reased significantly . abvve the bac:lqp<Atod....,..tratio:l fw tho 
sita(see se;:tion 2.3}. SomepottiP of the 
siguificant increase mu:st be attn"butable to the site to establish the observed relesse. excPt when the~ itself c:onsists cf a ground water plume wilh DO idee.tified 
~no separate attribution is required. 

lfanuboomod.:ere....cm be eotabl;sb<o. 
for tlte aquifer. 11so1gn the aguifer "" · obsenod icleasefactar-.aloe of550, ent-.r 
this vaiue in Table~I. and proceed to 
secfioa 3..U Jf an observed rele:a:se cannot be established for the aqaifec;~ aa 
observed release factor vah:.e ofO. et-er this value in Table 3-1, and proce2d to section 
3.1.2. 

3-l.Z Potentia/to release. Evaluate 
potential to release only if an observed re!ease cannot be established for the aqu:fer-. 
Evale:ue potential to release based on four faCtors:. contai..-mte."lt, net precipitation, depth to aq-.rifer, and travel time. For SGU.."&!S 
a"..erlyi!!g ka:"st tenai:l, give <r.:~y k;;;rst aquifer that c.."lderlies any portioa or the sources at the site special consideraf.on in eva!uati::g 
depth t<: aquifer and travel time, as specified 
in sections 3.1.2.3 and 3....!2.4. 

3.1-Z.l Containment. Assign a 
<:<l:J.tainwen! factor value from Tobie 3-2 to 
Ettch source at the site. Select the highest 
<:anta!nrnen~ facto!' value assigned to th<1.o;e 
sources Y..ith a sou:rce hazardo.:as waste 
~uanti~ value of 0.5 or mere !see section 
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2.4.2.1.5). (Do not include this minimum size 
requirement in enluatiog any other factor of' 
this pathway.) Assign this highest value as 
the containment factor value for the aquifer 
being evaluated. Enter this value in Table .... 

assign it as the containment factor value for 
the aquifer being ev. .tated. Enter this value 
in Table 3-t. 

• Determine monthly precipitation and 
monthly eVapotranspiration: 

If DO source at the site lneets the minimum 
size requirement. then select the highest 
value assig'led to the sourr:es at the site and 

3.1.2.2 Net preciPitation. Assign a net 
precipitation factor value to the site. Figure 
3-2 provides computed net precipitation 
factor values. based on site location. Where 
necessary. determine the net precipitation 
factor value as follows: 

-Use local measured monthly averages. 
-When local data are not available. use 

monthly averages &om the nearest 
National Oceanosraphic and 
Atmospheric A.dJimlistration weather 
station that is in a similar geographic 
seltiJis. 

TABt.E 3-2.-CoNTAINMENT FACTOR VAWES FOR .GROUND WATER ~IGRAnoN PATHWAY --AI _____ .__T..._...,_ ... T_) 
Evidence of hazardous S&bstance m9'atiOn from SOli'C8 area (Le.. .$OU'OJ area inc:ludes source and any 10 

associated COiltaiWI&il struclura5). 
No lira'" 10 
No evidence of hazartbtls: SUbstance ft19a1ion m:m source erea. a iner, 111ttt 

(a) None of the lcillowing presn:. (1) lllllintained 8l'lgine8rad COYel', Of (2) functioning and maintained run-on 10 
cantro1 system and runoff uw6jf6ilil&lt system. or (3) tunctioning ~ coleclion and removai S}ISta'n 
inwuediatel) abCi'lle liner. 

(b) Ant one of lhe three ttems in (a) present 9 
(C) Any twoOf.lheilems in (a) prasenl 7 
(d) Albae il8ms in (a) present plus a functioning. ground water mcritoring system 5 (e) AD Items in (d) -pn;:sent. plus no bulk or non·c:onbuelized liquids nar- materials containing free liquids 3 

deposited in sowce Ilea. -
No evidence Of haZardous substanc:a migraticn from source area. double liner with ~ taachate collecticln 

and nmoval system above ancl belwaen iners. functioning ground W8lel monitoring .-n. Mid: 
(f) Only Cil'i& of the following ~sfi:' ac:i&$ pesent in oontainment (1) bulk oi no&mdainelized liquids or 3 

materials contanng free 1iquids deposited in soun::e area. Of (2) no or nonfunc:tioning or nonrnaintained n. 
on contrt11 s,ostem anc1 runoff management system, or (3) no or nonmaintaiRed a;gfi~ed cover. 

(g) None of the ~ V ides in (I) pesam o 
Source area iMide or wider~ .intact stluCtu'e that pn:Mdes pratec:lion from pecipitllioci so that n8itner 0 

runoff nor teachale is generaJ8cf. iquids or materials contairWig free liquids not deposited" it source araa. and 
functioning and illlliniained run-on COt*OI present. --Evidence of hazardous SUbstance migration fl.om surface. 10 
~- . w Free-liqajds Plesent wilh either no dicing. uri$CM1d diking. or ciking lhat is not regularly inspected and maintained 10 
No evidence of hazanlous substance nigrafian from. suface knpatnlment. ffee liq;jds present, sound diking that 

is regularly inspected and maintained. adequate 1raeboard. snd: . 
~~ , 9 
(b) liner wiCh functioning leachafe COllection and removal system be!ow liner,... and functioning _gnxn:t water 5 --(C) Double liner wilb functioning leachate collection and N010Yal system between linefs. and func:tioning ground 3 water monitoring s,stem. 

No evidence of hazardous substance migration from surtace impoundment and a1 free liquids eliminated at Evaluate using All 80Ut'CeS criteria (with no .,ulk closure (either by nmovaf of fiqujds or SOlidification Of remaining wastes :and wasae teSidues). or free liquid deposited). ....... _ . l Evidence of hazardous substance migratiori from land IJeatment zone_ 10 
No functioning. maintained. run-on control and runoff management system------·------- 10 No e'lidenc:e of hazardous Substance migrallon from land natment zone Stitt 

(a) Punetioning and maintamed run-on control and runoff management system ---· 1 
(b) Functioning and maintained run-on control and nmon mariagernent system. and wgetalive cover 5 

established <M!f entire land treatmerrt area 
(C} land treatment area maintained in compliance with 40 CfR 264.280:.__"__________________ o 
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... ...... . --.,_ 
Alh:ontaiMI's . 

&;alual8 USing. AI source~. Cfllril,. EYidmc:e of-haZardouS stlbstancl ~from~ .. (i.e., <:otdainet- includes cantainers and any 10 associated Oll'otW••Il structufesJ. -No liner (Or no__..,. ~base) under CIOnCIIiner 
10 No diAn!~ (or no.,._~....,....... conlllinlr ... 
10 Diking urounding cotltainlr ._ UIBOtql ar,........., intpeded tnt fftlifained 10 . No eviclance ol haaldcJus, ............. flam ~-~ COfllainair ... stmM.n:fed br..., dllling bit is regullrlf ftpec:lld ................... 

.... 
.• 

·(OJ.._ ... _______ 
- • CbJ ~...,.,..,. .......... oanllinw .......... colleclian.rd 1&1104 7 

(CJC ·-·--------....... --.. 

5 contaiA _10 Pfl'*lt-ol ...... ol .. conllinlls. and....., .................. c:GIIIicli-- .. ------... ~---- . == .... acc:umatall8d -p_ ., i .......... in 1ftiiJ' 11!11"* bpniiiiMI;....,. oleollcCion ...-... lllllt-WIIIldt~Of -CIOf1lainets. ha:mrdoUI ~ A l8liing or -.baliiiJ CDII:Iinels ~ to o:JI'Ibiness in good ~and cardlin8rs...,.. .-::ept wt.lwasatls.,_, or removed. . · · _ · .. 
,., .......................... _._ .... __ ....... __ ., .. _ .... 

. 5 

.. _________ .... ____ 
~ -----·------ -(e) s.ne as (d) --=-~ nr ...._ COfllainiW .,. wilh turdoning-lallc:hate COllection a.:1 temoYal 3 

__ .....__ 
--Concainers Nidi. or &niiW' ~ mta:t strudure hi~~ tum 111edpitaticwu so lhat neither 0 RII'IOff nor l8a::halt would be gal'll'lndlld tom any ansealed cr n¢nd COI'dllineiS.- _..·or rnabwials. conlalnlng fnle i!pds. not ~ ... .,. con&llirw • .., 6n::tit'x*'9 Mel maint!llned Nndl comrOI present. No eW:Ienca of l'l&lzaldous sdtstlnolt migrdon.. from c:antanw .... CXWitllilws ~ and 81 free liquids Evaluate using AI ~ eri:eria (with no bulk elimNted at'dosuta (either-br rarnov.!l of liquid or solidificatiiOto ~ ~-waslBs and W8IM residUes). or flee licp.llid deposited). ,._ 

. . 
Evaluate using M aources criteria. ~ ~ ~ ....._. fn:lm_._. aaa (i.e.. tri area indudes tank.. ancil!aty equipment 10 suc;ttasJiii*I!J,..ran,assacil*ldw:cal;:cwll~ _ . .. _ __ T"* and 8ICilary equipmant not prorilld wilh secondary~ (e.g... liner under tank area,. vauft system._ 10 -- . 

.. _ ...... _"'"""""' _____ 
-~ 10 Dikiqg surroUndingla* ..,...._, tqtiprnenlUIISOul1ll or not rega.M:rly ~and 

10 No tMdence of hsz;lrdous·Sitlbstlnc»·III!Palian·from tank area.. tank and anciDary equipment smounded-br sound~ hlis ~~and llllinCai'led. alit . (a) Tank-and tndlrary ~ profttad 'tlliliCh secondary contailotnel:lt 
9 (b) T-:ak and andlary equipmel'll: pow;ded with secondary waaiun•eut wiU't leak ~n and callectiott 7 --(c) Tank and ancilafy ~ poritted >Mih seoondaly ccntai:wnecLsystem lhal detects ar.d c:o8eds $piiSed 5 or lec*ed hazardOus SUbstances: and 8CCUCft.llaled p:e ·: • • *I and has sulficient capa.city to contain 110 'percent of VOiurnQ o11algest ~ 1lilhin COIItail•lalt aea. -~ or leaUd ha:tardoc.ll • • .IICW and - .. ·:· I rem:)twed in timely martner. at least 'Wrfliilldy 1rispection Of tal* end sec:or.d&ry w•tai:•••ot S)'Sienl. aD lealcing or urtfit-for.usa tank systems prornpe:y responded 10. and funciioning ground watar moniloring system. 

(d):Contaitli••tta:ys&em has sufficient capacity &o hold-votume of a1 tankS wiltliP tank COio.Meot area and to 5 provide~ freeboard. Single liner und8r tbat caolbliillll&nt area wittl funl;tianirlg-leac:hate <:OIIeetion and 
.......... .,..........,_. ______ 

(e) Same as (d) EiXC8pl: ,doobla liner under tant. ~ area with func:tfoning .Jeachate coBection and 3 remowd system.~ liMts. . . . . . Tank G above ground. and inSide or undef ll'lalnlained intacl siructure thai provides protection from pec:ipi~o so that IIEii\haf" runoff nor IBachate woW! be genara\ed from any malerial l'8le2sed from tank. liquids or 
0 

materials contlinirig free liquOs not-~ in :frt1J tank. 2nd functioning and ma:intained .run-on control ,..,...._ 
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-Wbeameasared monthly 
evapotraDS- )iration is not available. 
calculate monthly potential 
evapotranspiration (EJ as follows: 

E, = O.&F,{tOTJIJ' 
wller... 
£.=Monthly potential 

evapotranspiration (inches} for 
monthi. 

ft=Monthly latitude adjusting value 
for month i. 

Tl=Meanmonthly temperature {•q 
formonthi. 

12 
I= l: :Js)Ls" 

i=l 

a=6.75Xl(r7IJ-7.71XlO-SJl+ 
1.79X10-* [+0.49239 

Select the latitude adjusting value lor each 
mOillh from Table 3-3. For latitudes lower 
tlum SO" North or 20' South. dO- the 
monthly latitude adjustiDg value by 
interpolation. . 

• Calculate monthly net precipitation by 
subtractiDg monthly evapotranspiration. (or 

,monthly potential evapotranspiration) from 
monthly precipitation. U evapotranspiration 
(or potential evapotranspiration) exceeds 
precipitation for a month. assign that month a 
net precipitation value of 0. 

• Calculate the annual net precipitation by 
summing the monthly net precipilation 
values. 

• Based on the annual net precipitation.. 
assign a net precipitation factor value from 
Table:l-4. 

Eal!:r the value assigned from Fapre ~2 or 
from Table 3-4. as appropriate. in Table ~1. 

TABlE 3-3.-MotnltLY LATITUDE AD.JUSTlHG VAWES' 

.......... 
(- Jan. Feb. ...... 

~50 N 0.74 0.78 1.D2 
45 N 0.80 0.01 1.02 
40N 0.84 .... 1.03 
35N Q.07 .... 1.03 
30N 0.90 0.111 1.03 
20N 0.95 11.90 1.03 
10 N 1.00 D.BI 1.03 

0 1.04 0.94 1.04 
10 s 1.00 0.97 I .OS 
20S .1.14 0.99 1.0S 
. 

TABLE 3-4.-NET I'ReciPITATION FACTOR 
VALUES 

Net pecipt\aliou flf'!Ches) . , __ _ 
Grealer than 0 to 5-------.Greatec than s to ts __ : _____ _ 
Greater than 15 to 30-----· __ .. _____ .. __ 

-..... 
0 
1 
3 
6 
10 

3.1.Z.3 Depth to aquifer. Evaluate depth 
to aquifer by determining the depth from the 
lowest known point of hazardous substances 
at a site to d;t.e top of the aquifer being 
evaluated. considering aU layers in that 
interval Measure the depth to an aquifer as 
the distance from the smface to the top of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for that 
aquifer. In evaluatiag depth to aquifer in 
karst terrain, assign a thickness ofO feet to a 
karst aquifer that IDlderlies any portion of the 
sources at the site. Based on the calculated 
depth. assign a value from Table 3-5 to the 
depth to aquifer factor. 

Determine the depth to aquifer only at 
locations within 2 mt1es of the sources at the 
site~ except if observed ground water 

-April ..... J .... July August -- Oct. """· ""'-
1.15 1.33 1.30 1.37 
1.13 1.28 1.29 1.31 
1.11 1.24 1.25 1.27 
1.09 1.21 1.21 1.23 
1.00 1.18 1.17 1.20 
I .OS U3 1.11 1.14 
1.03 1.00 1.06 1M 
Ul1 1.04 1.ot 1.D4 
1).99 1.00 0.96 1.00 
0.97 0.96 0.91 0.95 

contamination attribbtable to sOurces at the 
site extends more than 2-miles beyond these 
sources. use any location within the limits of 
this observed ground water contamination 
when evalua:tinB the depth to aquifer factor 
for any aquifer that does not have an 
obse<ved ...!ease. H the uecessary geologic 
information is a~ble atmultiple locations, 
calculate the dePth. to aquifer at each 
location. Use the location having the smallest 
depth to assign the factorvalue.Enterthis 
~ue in Table 3-1. 

TABlE 3-5.-DEPTH TO AQUIFER FACTOR 
VALUES 

Depth to aquifer • (feet) 

Less than or equal to 25------
Greater than 25 to 250-----------·· 
""""" - 250 

5 
3 

• Use depth of aB layers between the halardous 
substances and aquifer. Assilqn a lhictness of o feet 
to 8trf karst aquifer thai undetlies any portion-of the 
sources at the site. 

3.1.2.4 Travel lime. Evaluate t&e travel 
time factOr based OQ th!l' seologic materials in. 
the intenra.l between the-lowest latowD point or hazardOliS substaoces .at the site and the 

1.25 Ul6 0.92 0.76 0.70 
1.21 I.D4 .... 0.79 0.75 
1.18 I.D4 0.96 0.83 0.81 
1.16 1.03 0.97 0.89 0.65 
1.14 1.03 0.98 0.89 0.88 
1.11 1.02 1.00 0.93 0.94 
1.07 1.02 1.02 0.90 0.99 
1.1)4 1.01 1.04 l.ot 1.04 
1.02 1.00 1.06 1.05 1.09 
0.99 1.00 Ul8 1.09 1.15 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as follows; 

• If the depth to aquifer (see section 3.1.2.3J 
is 10 feet or less. assign a value of 35. 

• It for the interval being evaluated. all 
layers that underlie a portion of the sources 
at rhe site are karst. assign a value of 35 . 

• Otherwise: 
-Select the lowest hydraulic conductivity 

layer{s) from within the above interval. 
Consider only layers at least 3 feet 
thick. However. do not consider layers 
or portions of layers within the first 10 
feet of the depth to the aquifer. 

-Determine hydraulic conductivities for 
individual layers from Table 3-6 or 
from in-situ or laboratory tests. Use 
representative. measured. hydraulic 
conductivity values whenever 
available. 

-If more that;l one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. Assign a thickness of 0 
feet to a karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor. based on the 
thickness and-hydraulic coilduclivit} 
of the lowest hydraulic conductivity 
layer(s). 
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... 1 .... 'I'Odcs Gr<Mt dean Slni;Hab~J peRa8IIJit lractlnd·ignecus ar.d ;,oetaa , •• -----'""'-· . l 
TABlE 3-7.'--TRAVEL TIME FACroR V..wes • 

. 

_...........,,(<:ml_ 
GreaWr .. « eqla! to~ 
less than ro·~ ro to:-" 
le$s lhan 1o-s ID 1ff' 
Less .!:hiR 10""7 

lletm3DDe ttavel time oab'otloc:ations lA.itbm 2 miles oftheJicnarcel at the aile. except;: if obsenedsrCJGDd waler · COJltaailitatio:a attributable to soorces at the . sileexletl&>morellla.,.milesbeyondlbese aources. use any location withm: the limits of this observed groan!! water contlini.nation when evaluating lhe-travel ti:J:ui factor for·a.OJy aquifer that does not have an observed release. Jf the necessary subsurface geologic iclocaatioD. is available-at amltiple locations. evaluate the travel time !actor at each location. Use the loCation having the highest travel time factor value to assign the factor va!ue for the aquifur.. E:lter this value in Table3-L 
3.1.2.5 Cclculation of potential to releas~ factor vali:Je. Swn the factor•alues for net precipi!ation, depth to aquifer. and travel time. ~d ma!tiply this SmD by the factOl' value for containment. Assign this prodt:ct as the potentia! to release factor value for the aquifer. Enter this va!ue in Table 3-1. 
3.1.4 Calculation of li'k.e!ilrood of release foe".or cut.egory value. If an observed release is estabfislled for an aqttifer, ~ssign the 

observed release. factor ulue of 550 as the 

h1cetihood of releue fad.M categOry vahle for that aquifi!L 0111-... ... ~the polmlial to· release fac:tor-nlue fM that aquiferes lhe . likelihood'ofveleasevalne. Enter tha value ~edi!lTahle3-l. 
3.2 Waste choracterislics. E\ta!o:ate the wasti! cbaracteristies factor category for an aq!Ukrbasedaa twofoclon: toxitily/ mobility and bfzardous waste quaat:ty~ Eva1ua1e onlylhose hazardous substances a~ to mignrte from the sooiees at the 5ite to ground· water. Such hazatdous substances i!lclude: 
• Hazardous substaoces that mei!t the ai.teria for an. observed rele<!se to gtound waler. 
• All !tazsrdous sabstances associated with a sacn:e that hat a ground water cou,tain:nen!. factor value greater thar. 3 (see sections 2..2.2. 2.2..3. a.r;;d 3.1.2..1j. 
3.2.1 TtWcity/mdbiDlY- For each hazardous substanoe.. assign a ~xicity facto:vaice, a mobility factor value. and a 

combined toxicity /mobility factor valt:.e as s pec:ified in the folknriDg sections. Select the toooly/mobilily-. value for the aqoifer being evaluatai as.specifi.ed in section 3..2..1.3.. 

-llicl<neso.O! __ ..,..._ ---- - ··- --·"' -· .. -100 -500 ' 
5 "" ..... 

35 35 35 25 35 .. 15 15 15 15 5 5 5 s 1 I 

3.Z.U TaxicJ"'ty. .A..ssi.p. a toxicity factor value to each hazardous substance as 
,...;fied inSedioa.....U. 

a:u.z Mobilhy. Asslo>l a mObility facio, value to each ha:zadoas substance fur the aqUifer being eValuated as foDows: 
• For any hazardous substance that meets the criteria for an obsen-ed release by 

daem:ica! anaiysis to one or more aquifers tmdezlying the soorces at the site. regardless of the aquifer being evaluated, assign a 
mobility factor value of 1. 

• For any hazardous .snbstance that· does not meet the criteria fur aa obssved .release by chemical analysis to at-least one of the aquifers. assign that hazudaus subata.Dce a mobility factorvalue.from.Table 3-8 for the aquifer being evaluated. based on its water 
solubiii~ and d"tstribution;eoefficilmt {I<.J. • If the hazardous substa.oce catlllot be assigned a mobility factO!"" value because data on its water solubility or distribution 
coefficient are .not available. use other hazardoos substances for whi:h irt:lormation is available~ evahratiDg the pa"thway. 

TABLE 3-8.-GaoiJND WATER Mo8lufV FACTOR VALUES • 

Prese:t! as liquid • 
Grea!er than !GO 
~than 11o JOO 
G:ea:er then Q.01 to 1 
;,_e,.s than or eqcal to 0.01 • 

• Do not round to nearest w:teger. • Use if the ha:zardcr.IS substance js present 0!'" deposite:! es a liq:,sid. c Use ((the ~e inteNGI from~ s::.urce Ia tt-..e aQuilsr being evatcz.led IS k<VS1. 

] 
I 
I 

...,., 
1 
I 

02 
0.002 

2x!O- .. 

,;.10 >10to 
>1.000 1.000 

O.OJ 0.0001 
I 0.01 0.0001 

0.2 0.1)02 2x1o-• 
0.002 2x10-1 2xt0-1 

b:to-"' 2J:to-' 2xto-' 
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• If none of the hazardous substances 

et1g101e to be evaluated '!an be assigued a 
mobility factor value. w.e a default value of 
0.002: as the mobility factor value for aU these 
hazardous substances. 

Determine the water. solubility to be used 
in Table 3-8 for the ha%ardous substance as 
foUows (use this same water solubility for all 
aquifers~ 

• For any buardous substance that does 
not meet lhe aiteria for an observed release 
by chemicaiiiJUI!ysis. ;f the bazanlous 
substaace is preaaot or deposited as a liquid. 
use the water solubility categmy "Present as 
Liquid" in Table 3--3 to asslp the mobility 
factor value to that hazaidous subs(ance. 

• Otherwise: 
-For any bazaniotlS substance that is a 

metal (or metalloid} aod that does not meet the aiteria for an observed· 
releaseby chemicaliiJUI!ysis. establish 
a water solubility for ·the hazardous 
substance as foUows: 

--Determine the overall range of water 
solubilities lor compOunds of this 
hazardous substance (consider all 
compoUnds for which adequate 
water solubility information is 
available. not just compounds 
identified as present at die site). 

--Calculate the seoznetric mean Of the hiR&est and the lowest water 
solubility in this nnge. 

--Use this geometric mean as the water 
solubility iii assiping the 
bazanlous substance a mobility 
factor value from Table 3-8. 

-For any other ha%ardous substance 
(either-organic or inotganic) that does 
not meet the criteria for an observed 

release by chemical analysis. use the 
water soluhii:ty of that hazardous 
substance to assign a mobility factor 
value·froni Table 3-8 to.the hazardous 
substance. 

For~ aquifer being evaluated. detennine the distribution coefficient to be used in 
Table 3-8 fol the liazardous substance as 
follows: 

• For any ~ous subStance that does 
not meet the criteria for an obserwd release 
by chemical aaalysis. if the eolire interval 
from. a soorc:e at the site to the aquifer being 

. evaluated is bzst. use· the distribution 
coefficient category ""Karst .. in Table 3-8 in assiSDiD8 the mobility factor Value for that 
hazardous substance for that aquifel-. • Otherwise: . 

-For any ha:mrdous substance that is a 
metal (or metalloid) and.that does not 
meet the ·criteria for an observed 
release by chemical analysis. use the 
distribution coefficient for the metal or 
(metalloid) to assign a mobility factor 
value from. Tabte·3-8"for that 
hazardous substao= 

-For any other inorganic hazardous 
substance that does not meet the 
criteria lor an observed release by 
chemical8..b8~ use the ilistribution 
coefficient for that ir..o.rganic 
bazardous sUbstance. if available. to 
assign a mobility factor value from 
Table 3-&.lf the distribution coefficient iS not available. use a default value of .. less thaD. to" as the distnDution 
coefficient. except: for asbestos use a 
default value of .. greater·than 1.(100"' as 
the distribution cOefficient. 

-For any hazardous substaru:e that is 
organic and that does not meet the 
criteria for an observed release by 
chemical analysis. establish. 
distribution coefticient for that 
hll%aldowo subatauce as foUo'"" 

--Estimate the K. nnge for the 
hazardous substance usinR: the 
fol!OWius equati= 
K.=(K,J(fJ 
where: 
Koc=Soil-Water partition coefficient 

lor IJI80Dic carbon for lhe 
~ .. bolanoe. 

r.=Sorbed.t content (&action of 
days plno cqanic carboo} in 
the subsurface. 

--Use f. values ofO.OO and 0.17 in the 
above equation to establish the 
upper and lower values of the I<.t 
range ~r the hazardous substance. 

--Calcula.te the geomebic mean of the 
upper· and lower K.. r.mge values. 
Use this pometric mean as the 
distribution coeffi.cient in assigning 
the hazardous substance a mobility 
factor value from Table 3-8. 

3.2..1.3 Calculation o/toxicity/mability /aCIJII' value. Assigo eaCh hazardous , 
substance a toxicity/mobility factor value 
from Table S.:S. based On the values assigned 
to the h.uardous substance for the toxicity 
and mobility factors. Use the huardous 
substaoce with the highe$1 toxicity/mobility 
factor value fot the aquifer being evaluated to assisP lhe value lolhe f<>ld<ity/mobility 
factor for that aquifer. Enter this value in 
Table~1. 

TABLE 3-9.-TOXICITY /MOBIUTY FACTOR VALUES • 

...__ ..... 
10.000 

1.0 10.000 
02 2.000 

0.01 100 
O.G02 20 

0.0001 1 2xto-' 0.2 2x1o-r 0.002 2x1o_, 
2x:ltr' 

3:Z-2 Hazardous waste qullfltity, Assign a 
hazardous waste quantity factor value for the 
ground water pathway for aquifer} as 
specified in section 2.4.2:. Enter-this value in 
Tablel-1. 

3..2..3 Calculation of waste characteristics 
{actor category value. Multiply the toxicity/ 
mobility and hazardous waste quantity factor 
values,. subject to a maxim~ product of 
1 X108

• Based on this product. assign a value 
from Table 2-7 {section 2.4.3.1) to the waste 
characteristics factor category. Enter this 
\.·alue in Table 3-L 

3.3 Targets. Evaluate the targets factor 
r.alegory for an aquifer based on four factors: 

Toxicity factor vatue 
1.000 100 10 1 0 

1.000 100 10 1 0 200 20 2 02 0 10 1 0.1 0.01 0 2 02 0.02 0.002 0 0.1 0.01 0.001 1x11r' 0 0.02 0.002 2ldo-.. 2)(1Q-S 0 2x1o-' 2x1o-• 2ldo-.. 2x1 .... 0 21c:10-'" 2x1Q-T 2x1o-' 2x10-· 0 

nearest weD. population. ~urces., and 
Wellhead Protection Area. Evaluate these 
four factors based on targets "Within the target 
distance limit specified in section 3.0. U and 
the aquifer boUildaries specified in section 
3.0.L2. Determine the targets to be included 
in evaluating these factors for an- aquifer as 
specified in section 3.0. 

3.3.1 Nearest weD~ In evaluating the 
nearest well factor. Include both the drinking 
waterweUs drawing from the aquifer bem, 
evaluated and those drawing from overlying 
aquifers as specifi.ed in section 3.0. Include 
standby wells in evaluating this factor only if 

they are used for drinking water supply at 
least once every year. 

· H there is an observed release by direct 
observation for a drinking water well within 
the target distance limit. assign Level n 
concentrations to that :welL However, if one 
or rnore samples meet the· criteria for an 
observed release for that well. determine if 
that wen is subject to Levell or Level n 

.concentrations as specified in sections 2.5.1 
and 2.52. Use the health-based benchmarks 
from Table ~10 in determining the level of 
contamination. 

Assign a value for the nearest weU factor 
as·follows: 
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. ~.use :the wa&er. Exclude traDsiebt .. . contaririMticm.lor daatpoiat of withdrawal. 
· pcipalati<ioia sadi as ..........nand travelers · Use tbo applicable !ad.,.; Lnell 

posSias tbzouab the ana. Evaluate the -.......-. love! D coaCentrations. or 

TAStE 3-10.-HEALn+-BAseo BENCH
MARKS FOR liAZARootJS SU9srANCES 
IN· DRINKING WATER 

• Ccwwaibafiou Wiaspotldiny to ~ Con
......,.,_~ .. 

• 

4

CcliCGilllalitwo Wi6SjJGid;g D • nanzao ·-Maxi
nun OJ•nlliioil•4l..M Goal (UCt.G). . 

• Sc:Niring COWAatioA b' __. maapwdog 

===-==~~---~ •~COIW • ifDr......-~ 
cal ~ eoti_aspcw ... ·10 .. Reference 
DosO (IIIDibaat-· 

TABLE 3-11.-NcARes'r Wei .FACTOR . vAi.ues 

Levell CCiiw:adialions 
la-lel a coiw:alllcdiurns 
Dto~: 
Grada- than ~ to-~ 
Gniatar than ~ to 1 
Grealer 1tal1 1112 
Greater e. 2 "' 3 
Gcaatur lhan 31D 4 --• Distance does nat apply. 

so 
45 
20 
18 

• 5 
3 
2 
0 

3.3.2 Population. in evaluatiog 1he . 
populatioo ra-. iDplude tbosel'"'IODS 
oerved by .driDkiag water wells within tbe 

-·-"' 6mitspeciliedino8ctioa 3.0.1.L For lhe aq.;fer beiq·eoaluated, count· 
thooepenoas oerved by wells in tbotaquifer 
and those persons served by wells in· 
overlying aquifers as specified in eection 3.0. 
Include residents. students. and workers who 

pnpnlatim baaed on-the location of the water potential contaminaliOD. 
ouppiJ -u.. DOt oa 1he locatioa of If ao oamples meet lhe .....r.a for ao 
,....,. • " wrd places, etc. When astandby obserwd «leesefor a poiat of withdrawal 
well lom•intoined '"'a ..,warbaoU sotbot • and tbereis na oboenednleale by direct -COli be..-..... iDdude it iD obsemltioo for that""'•' ofwllbilmnl. ............ tbapopalatioo-. ~ 

In estimating f"idential pOpulatioa. wheD =':j ::.=.~=-= :!:' nthe 
1heeslimateiobaoeclcmthel1111Dberof If~-· ~-·-··'-
,_, ·~aadu-...bytba =.,.,;::;;.::'~;-"""' 
d:e"'.:!:.~ ~=:::-~..a.: _ ... _for that poiat of withdrawal. --.. Howaver, if·ODe or .,...IIIIIIJI(a meet 1be 

fn deJouaiDiua 1be--"""""by. c:rileria for .. obsi!rvod- ilrtba point 
welL iftba --thewellio bleuded ofwitbdrawal.detemliaew!Jidi-(Lovel witb otbawater (ilr example, Water !ian . I or l.evel D.......,...,_) a(llllies"' tbot 
olba#owol -• -oromfacewater poiDtofwitbdra~ utpeeifiedmsectioos =:: ,':.t'"t;':l:.'b:!!.f:f':!':.:'! to the %.5.1-2.5.%. Uoe tba bealiM 11 l • 
well bUeil the well'o Jelatlaa COIIIIibution beodm•rb 11om Table 3-10m detemining 
to o.;totol~.,....._ll).esttnating tbi. · the level or....-tion.BvalnatelbepoiDt 

·wen·amativwCCIIlllibu-.uamneeai:hwell ofwitlulrawalasingtheLevell. 
and in1aJce caatlibateo ~andopportiOR· ..........ua-. fadarm.-3.3.2.% or the 

· thepopulatioa.........m.aJy,except:uthe Levelll.......,..tioasfactormsection 
mat;ve COIIIdbutioot or aay .... we11 "' ........ as appropliale. 
intake "'"""-1140pen:oat based em a...qe Fa<tbo pobmtial....-tioa factor, use 
amwalpiiiii(JII80 or capacity, estimate the populatioo .._in eoaluatiDg tba factor as 
relative l:ontribation.of tba wells-and mtabs apedfiedinsection3.3.2.<. For tbe Levell and 
consideringlbe lollowina dala, ifavoilable Level D aiJu:entratioaslacton, ase the • Averase ammalpmnpaae D= thegl01Dld populati01t- DOtpopoiDtioDJ"a118"S. iD 
water wells and sorfac:e water!ntalceS m the evaluating both factors. 
bleaded.;.-. 3.3.U lnrll lCtJIJt>IOinltiMs. Smn the 

• Capad&. oftbo weDs and lntabs m the number of people~ by drinking water 
blencled- . from ...... ofwithdzaWal oahjeot .. Levell 

. For -witb standbyii!'JUil'iwaler -~tb;s IUDlby.lO.. wel!s.ot standby sorfac:e Water lntabs. Assign this prodnctaa tbavalue rat this 
apportioo the toto! population regulady factor.·EDtertbisnlae m Table 3-L 
oerved by tba blended.,..,., as described 3.3.2.3 lnrl/ /Iwoulilu£ Smn the 
above, except:. · aomberofpeople~bydrinkingwater 

. • Exclude standby ...r..e watet mtakes;, from ...... ofwitbdrawaliUbJect., Level n 
•pporti<ming tba population. · CODCelltrations.lloJU>tinchde ~people 

. • When using- data lOr a staiulby a&eadp ""'"'""'uDder the Levell. . · 
ground "watq welL use average-pumpage: for ccmcenttatiUDS.factor. Assign Ibis sam as the 
the period dazing Whk:h tba ltandbywell is value for this-· Eater this value m Table 
usedratbatbanuengeammal- 3-1. . 

• For that podioa. of the ~tal population 3.3.2.4 Potential cqntamination. 
tbot coold be 8pportioned to 8 sbu>clby De! ........ the nmnberofpeople sene<~ by 
ground water welL assign that portiOD. of the drinking water~ points of.withdrawal 
populatioD either to that standby well or to .subJ. eel to _.__._:-.. , contamination. Do not tbaotber,.....ciwaterwell(oJandiRIIface ,..,_ 
water mtake(s) tbai serve that popalalion; do include those people a1readp """'""' under 
not ass1p lbat portiaa of the populatiOn botb the Levell and Level D coucentrations 

tolbestandbywollandiDtbaotbawell(s) ra:,;n•'·tan·--"-•~·~•a•-and intake{s} in the blended system. Use the ~ ......--..... ~~S"U:ru.~"-'Y ............ 
apport:iOaiDg lhatresulta in the hipest values from Table 3-U to this population as 
popolatioa r.ctorvalue.tEitber indnde an ton<JWE 
stlllldby-well(a) or exdade....,. or an of the . • Use the "'Calst" portiao of Table 3-12 to 
standby well(s) uiiJIPlOPdate ID obtain Ibis assisn· valnu ooly for tbot portiao of the 
hJahesi value.) Note tbat the specific standby popolation oerved by points of withdrawal 
well( a) iodudedorexduded and, thus, the tbat draw drinking water fl<lm a katst aquife< 
spedfu: appmtionhta may vary to evaluating tbat underlies any portion oftbe soorces at 
diiFeraot &quifas and to evaluatiog lhe tbe site. • 
sorfac:e waterpatbway. · -For Ibis portiao of lhe population. 

3.3:2.1 Lerel of contamination. Evaluate · determme the number Of people 
the population served by water &om a point included within each .. Karst .. distance 
of withdrawal based on the level of categOry in Table 3-12. 
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TABLE 3-12.-DIS:rANCE-WElGif1"al l'oPUI.AllON VALUES FORP<l'19111A1. CoNrAMINAllON FACTOR FOR.GROUNO WAl"ER MIGRATION 
. PA.HWAY· 

OislanceCOiegO<y(milesl 1 1t 
0 .. .. 

10 30 

Other 11an Kant': 
010 0 4 17 
Greala' than %. ·10 0 2 11 
Gtaa&a' than ~ to 1 0 1 5 
Grealar .... _ 1 10 2 0 <>7 3 
Grelair ....-2 tD3 0 as 2 
Gnaar .... 3to ' • "" 1 -· 0U>l4 • • 17 
Grwater 1han. %.1D ;0_ 2 11 
Greatsr·1hwt 'ktD 1 0 2 • Glaaller1baD110 2 0 2 • GRater thai 2. 3 0 2 • -Greater~ 310 4 • 2 • 

-Assisn a disbu1oe--weigbted poplllatio~ 
value lot-each distance categmy based 
"" the number of people included 
withlnlhe distance categ<ny. 

• Use the ''Other. 'lttaD Karst'"" podion of 
Tahle-'-12 for the~ of the 
populalioD served by poiDls of withdrawal. 
subject to·potenlial-coo.taminatipn. 

~or thio portioot of_lhe ~tioo. 
clelermme the liUIDber of people Bldudetl..-eacl> "'ther Than-·· 

-JUnsl- distimce category-in Table 3-12.. 
-Assign a distaaee-weishted population 

wlue for each distance calegruy based 
00 the number of People inclnded 
within- the.distance category. 

Calcnlate the value for the potential 
contamination factor (PC) as folJows: 

1 R (W1+KJ 
FC~ ::£ 

10 i=l 

where: 
W ~=Distance-weighted population from 

"Other Than Karst" portion of Table 3-12 
for distance Categocy i. 

K,=D.istanc:e--wei8hted population from 
"'l<aut" portion. of. Table :3-12 for 
dislaDce calegruy i. 

n=Number of distance categories. 
If PC is less than 1. do not round it to the 

nearest~ if: PC is 1·or more. round to 
the nearest integer. Enter this value in Table 
J-1. . 

3.3.2.5 Ca!culalion of populatibn facto!" 
value. Sum the factor values for Level·l 
concentrations. Level ll concentrations. and 
potential contamination. Do not round this 
sum to the nearest integer. Assign-this sum as 
the popttlation factor value far the aquifer. 
Enter this value in Table 3-1. 

3.3.3 Resources. To evaluate the 
resources factor . .select the highest valce 
specified below that applies for the aquifer 
being et·aluated. Assign this vahe as the 

Nul'ftber ol peapaa within lh8 distance ca&egory 

"' 101- 30110 1.001 ....... ...... 
" ... ,. ... " 10.000 .. 
100 300 ..... 30,0110 

53 -164 522 1.633 5,214 16,325 
33. 102 ... 1J>13 3;233 10.122 
17 52 . 167. 523 ·- . $.224 
10 ... ... 294 933 ~ 
7 2t 68 -212 618 2.122 • . ,. ... 131 417. ..... 

53- _., ... ·= 1.633 5,214 16,325 
33 102 ..... • 1J)13 3;233 ....... ... 112 ..... 817 2Pi1 8.163 

""· ... ..... 817 ._ 8.163 

"" - .. ""' 817 ._ 8.163 ... 82 2&1 817 2.607 8.163 

resources factor value.fof-.~e aquila-~ Enter 
this-value in Table ~1. 

Assisu a resourcea value of 5 if water · 
drawn &om any target well·for the.aciu.iier 
beiDg evaluated or overlyiog aquifers. {as 
specified io. sec!ion3.0).is used for one m 
more of the foUowiog-
.• hrijption (.5-acre minimum) of 
colll!Delcialtoo.t.._ orCOIDDIOlCial fn<age 
crops. . 

• Watering of commerciallivestoc:k. 
' fos«dientin.......,.....;a food. 

preparation.. 
• Supply~-aq.....Jture. 
• Supply ldra majmor designated water 

recreatioa. area. -exdudiag drinJcing water use. 
Assign·a ..soun:es valae of 5 if oodrin!<ing 

water-welts are withiD the· tazget. diStance 
limi•oo• the-"' the aquifer liems 
eVllhiated ilr ...,-oveiyllig aqoil\irsT•• 
specilied ill section 3.11} ;,; Us8tilefordrinking 
water pmpOses. · · 

Assign a resources value of 0 if none of the 
above appl;es. 

3.3.4 Wel/bead Protection Area. Evaluate 
theWellheadl'lol2elionAreafactorbased 
on Wellhead Protection Areas designated 
according to s.ect;ion 1428 of the Safe Drinking 
Water Act. as amended. Consider ~Y those 
Wellhead Ptotection Areas ~-to the. 
aquifer bei"!< evaluated O< ove.ty;ng aquifers 
( .. specified iD section 3.11). Select the bisbest 
value below that applies. Assign it as~ 
value £or the Wellhe'ld Protection Area factor 
for the aquifer being evaluated: Enter- this 
value·tn Table ~1. · 

Assign a value of20 if either of the 
following criteria applies for the aquifer being 
e\·aluated or overlying aquifers: 

• A source with a ground water 
..containment factor value greater than 0 lies. 
either partially or fuDy. within or·ebove -the 
desigilated Wellhead Protection Area. 

• Observed ground ·water contamination 
attributable -to the sources at the site lies. 
either partially or fully. within the designated 
Wellhead Protection Area. 

30,001" 100.001 30D,OOt to 1.otio,001 
100.000 .. 

1.000.000 .. 
300.000 3,000.(100 

52.137 163".246 521.360 1,632,455 
32.:>25 101,213 - 1.01~122 
tUM 52.239 - 522.385 ..... ........ - ... .... 
6.778 21.222 61;771 212.219 
4.!71 .. 13J)OO 41.7119 130,596 

52.137 163.206 521;360 1.632,455 ...... 101,213 323243 1,012.122 ...... 81,123 ....... 816.227 ...... 81,823- - 816.227 ...... 81.623 - 816..227 .._ 
81.623' ........ 816,.227 

Hneither Criterion applies. assign a \•alue 
ofs. if. within tlle-t&IJet distailce limit. there 
;. a desisnaled WeDhead Prolection Area . 
applicable to the aquifer beiRg evaluated.or 
overlyinsaquifi= 

Assign. a value of 0 if llODe of the above 
applies. 

3.3.S Caku!olion of~ factor' 
category vdlue. Sum.tbe factor -values· for 
nearest weU. popnlalicm,. resources. and 
Wellhead Protectioa·Area. Do sot round this 
sum to the nearest m"teger; Use this sum as 
the targets factor caqoryvalue for the 
aquifer. Enter thia value in Table 3-1. 

3.4 Ground water migration score far an 
aquifer. For the aquifer being evalv.ated. 
multiply the factor, category vaJ.yes for 
likelihood of release. waste characteristics. 
and targets, and round lbe product to the 
nearest integer. Then divide by82.5011:·Assign 
the resulting value. subject to a maximum 
valne of lOll as the grotmd water migration 
pa~y score for. the aquifer. Enter- dUs 
sco~ in Table 3-t. 

3.5 Calculatit:m ufground wnter migration 
pathway score. Calculate a ground water 
migration score for each aquifer underlying . 
the sources at the sit~ as appropriate.. Assign 
the ltighest ground water migration score for 
an aq\lifer.aa the 8fOUild.. w:ater migration 
pathway iCore {Sew) for the site. Enter this 
score in Table 3-L 
4.0 Surface Wa.t.et"Migrotion Pathway. 

4.0.1 Migmtion.componenls. Evaluate the 
stn:fa-=e water-OJisr:atioapalbway based on 
two migration components: 

• Overlatid{Bood.migration to swface 
water {see section -4.1). 

• Ground water to surface wa!er migrat;on 
(see section 4.2). 
Evaluate each component based on·the sa:ne 
three threats: drinking-water threat. huma.."""l 
food chain threat and. environmental threat. 

Score one or both components. -considering 
their relative importance. lf only one 
component is scored. assign its score as the · 
surfac..e water m!gration pathway score. {r ) 
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bothCOtiiJIOII'IIIsarescoo.d.oeloctthebisher of lhe two scora anrlusi8D it as the sarbce 

-water DUsratioD pathway score. 
4JJ.Z Suifoce woter categories. For HRS pwpo.es. classify surface waler mto foUr 

categories: rivers, Jakes. Oceans. and coastal 
tidal waters. 

Riven iodude: . 
• .Pet.smially llowma --from point of origin·totheoceu or to eoasta1 tidal waters. 

- ...... tu.~andwellaDds ......... to- flowiDa-• Abovesroand- of dioappearing 
riven. . 

• .......,... dib:heocalyiDsofarasthey 
peremDallyllawbdoolher.sarbcewatir. 

• lntermi-dy llowma --and cootigllous -dy llowins dib:bes OD!y 
in arid or semiarid areas with less than 20 
inche;l of mean annual precipitation. . 

labs include: 
• Natural and mao-made lakes (including 

impoundments) that lie along rivers, but 
excluding the Great Lakes. 

• lsolated, but perennial. lakes. poods, and 
wetlands. . 
- • Staticwaterchannelsoroxbowlakes 
contiguous to rivers. 

• Small rivers. without diking. that merge 
into smrounding perem:Ually inUDdated 
wetlands. 

• Wetlands contiguous to water bodies 
defiood- .. Jakes. 

Ocean and oceah-like water bodies 
inc:hJde, 

• Ocean atUS seaward from the baseline 
of the TeJritorial Sea. (This baseline 
~the generati%ed ooastline of the 
United States. It is parallel to the seaward 
limit of the Tomitorial S.. and other maritime limits such as the imler boundary of Federal 
fisheries jwi$diction. and the limit"of States 
juri$diction under the Submerged Lan_ds Act. as amended.} 

• The Great Lakes.. 
• Wetlands contiguous to the Great Lakes. Coastal tidal waters.include: 
• F.mbayments. harbors. sounds. estuaries, back bays. Jagoons. wetlands. etc. seaward -from mouth3 of rivers and landward from the 

baseline of the Territorial Sea. 
4.1 Overland!Pood migration component. 

Use the overland/Oood migration component to evaluate surface water threats that result 
from overland migration or hazardoll3 
substanc'es from a source at the site to 
surface water. Evaluate three types of threats 
for this component drinking water threat. 
hwnan food chain threat. and environmental 
threaL 

4.1..1 General considerations. 
4.1..1.1 Definition of hazardous substance migration path for- overlond!.{/ood migration 

cornponenL The hazardous substance 
migration path includes both the overland 
segment and the in-water segment that 
hat.ardous Substances would take as they 
nUgrate away from sources at the site: 

• Begin lhe overland segment at a soun::e 
and proceed downgradient to the probable 
point of entry to surfa,ce water. 

• Begin the in-water segmer.t at this 
probable. point of en tty. 

-Fonivers. continue the in-water 
segment in the direction of flow 
fmcluding any tidal flows) fa: the 

dis....., esUtbU.hed by the target 
distance limit (SE ~section 4.1.1.2}. 

-For lakes. oCeans. coastal tidal waters. 
or Glut laPs. do uot c:oosUh!r Bow dh<odiQil.lna1ead apply the 1a1pt 
distaDc::e limit 85 8D arc. 

-Uthe .......... _.includes both 
riftnandlobs(or-c:outal tidal-or Cleat Lal<esl apply the 
target clistance limit to their combined 
in-water seg:meots. 

For sites lhat amaist of contammatecl sedinomtowithuoidartifiod.....:e.the · 
hazanlou ... - lJiiaratino path coasists solely of the in-waler septent opecilied In 
section 4.1.1.2. 

Consider a site to be in two or lllOl'e 
watershed~ for this component if two or JllOf'e 
ha%81dou substassce miara'iOD padis £rom 
the sources at the site do DOt reach a common point withiD the 1aJ3et distance lim;L If the site is in more than one watershed. define a . 
separate hazardous substance Jlli8ration path for each watershed. Evaluate the overlaJld{ 
flood migration componentfor.eacb 
watershed separately as specified in seCtion 4.Lt.3. 

4.1.1.2 T.atgel distance limit The target distance limit defbles the maximnm distance 
over which targets are considered in 
evaluating the site. Determine a separate 
target distance limit for each watershed as foiJow., 

• If there is no observed release to swface water in the watershed or ff there is an 
observed release only by direct observation 
(see section 4.1..2.1.1). begin measming the 
tm:get distance limit for the watershed at tbe probatili!: point of entry to surface water and 
extend it for 15 miles along the surface water from that point. 

• If there ,ia an Observed release from the 
site to the surface ~ter in the watershed 
that is based oo sampling, begin measoring the target distance limit for the watershed _at 
the probable point of entry; extend the target distance lirili.t either for 15 miles along the 
llllrface water or to the most distant sample 
point that meets the criteria fur aa observed 
release to that watershed. whichever is 
greater. 

In evaluating the site, include only surface 
water targets {for example. intakes. fisheries, sensitive environments} that are within or 
contiguous to the haurdous substance 
migration path and located. partiaDy or 
wholly, at or between the probable point of 
entry and the target distance limit applicable 
to the wa~ed: 

• If flow within the hazardouS substance migration path is reversed by tides. evaluate 
upstream targets only if there is 
documentation that the tidal nm. could carry substances from the site as far as those
upstream targets. 

• Determine whether targets within or 
contiguoua to the hazardous substance 
migration path are subject to actual or 
potential contamination as follows: 

-If a target is located, partially or wholly, 
either at or betw,.P .. the probable point 
of entry and any sampling point that 
meets the criteria for an observed 
release to the watershed or at a point 
that meets the criteria for an observed 
release by direct observation. evaluate 

that lat$0! as subject to actual 
coDtanUnatioD. p;cept as otherwise 
specilied for lisloories iD seclioo 4.1.3.3 
mdfarwetlondliDoectiooUU.t.t. 
If the acblal cmlamjnatfoo il based on direct.-.,.tioo. _..,l.nel Ulo 
lhe~---.if the actual ...... mjualioa is based on ......, __ theadual 
cozrtamjnation .. at Leftll cr Level n 
COJJCBidlatioDI u tpecifieil ill aectioas 
U.Z.S. 6.U.3, aDd UUl. 

.-U. tuptia localod. patiallJ O.whoUy • within the target-Hmitfor the 
w-ahad,bulootatoebetwaathe 
probable point of ealry aocl anY 
samplbJa point that ...... the criteria 
for an~ release to the 
watershed. nor at a point that meets 
the criteria for an observed tdease by 
direct observation. evaluate it as 
subject to poteDtial contamination. 

!"or sites consisting: solely of contaminated 
sediments with QO identified source. 
det:ermiDe the target distance limit as follows:. 

• If there is a dearly defined direction of 
ftow for the surface water body {or bodies) ""'"'""inS the con-ted sediments. begin mea$Uring the target dista=e lim.it at the 

- point of observed sediment contamination 
that is farthest upstream (that u; at the 
location of the farthest available upstream 
sedime:ut sample that meets the critma for 
an obsernd teleuet. exteJid the target 
dis".ance limit either for15 miles. along the 
81Uface water or to the JJlO$l distant 
downstream sample point that meets tbe 
criteria for an observed release ·to that 
watershed. whichever is greater. 

• If there is no clearly defined direction of 
Bow. begin measuring the lat$0! dislaoce limit at the center of the area or observed 
sediment contamination. Extend the target 
distance limit as an arc either for IS miles 
along the surface water or to the most distant 
sample point that meets the criteria. for an 
observed release to that watershed. 
whichever is &rester. Detenoine the area of 
observed sediment contamination based on 
available""6aD1.})les that meet the criteria for 
an observed release. 
Note that the haza.rdons substance .migralioit 
path for these contaminated sedime:Dt sites 
consists solely of the in-water sepoent 
defined by the target dis!ance limit there is no overland segment. 

For these contaminated sediment sites. 
include only those targets {for ~ple. 
intakes. .fisheries, sensitive environments} 
that an; within or contigwlus to the 
bazardot1s substance migration path and 
located. wholly or partially,. within. the talget 
distance limit- for the site. Determine whether
these targets are subject to actual or potential 
contamination as follows:. 

• H a target is located. partially or wholly, 
within the area of observed sediment 
contamination. evaluate it as subject to 
actual contamination. except as otherwise 
specified for .fisheries in section 4.1.3.3 and 
wetlands in section 4.1.4.3.1.1. 

-H a drinking water target is subject to 
actual contamination. evaluate it using 
Level n concentrations. 
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-If a..._.._ rilaio lalplor 
elli- &tdtaqet is tUjecl: to 
acbW cmtemige6on evalute it using 
LnellorLne!Dconceatratioos. as 
appopriale (see sedioos 4.1.3.3 od 
UA.3.1). 

• If a 11qot io localed. part;allJ er wholly. 
Wid..i.allletuptdiolaacolimitfarlloio 
wetealoeol. botoot.-llle...,. of 
.oblened...... 2 

• -evaluate it asoubjectiD,-1 __ _ 

.u.u B • r e/l1flltA...r [' ur m..,._ I ent-tetlledoia'ldoa ...... _,_-.---..en .. u nt' dnatfor eacb watelShed for 

tbio I ..... hued GD llu.e.. _.,-or~ ...... 
cb•nM"f= adfar&eb..E'ipref-1 

iadicateo llle-laClaoleol--c:alep7 beach ..,of-. 
D 1 · altece bnd/Bood iDiaration 

C '9' I -(Uiora w.-beam 
-oflhlo-c:doiOJYvalues .. 
followa: . . . 

s..= ~ PJ!.)(WC,J(Td 

i=1. SF 

. where: 

IJI,-I;b! ...... ofzeleaelactorC.
volliefor dnat i(lhlt io. ddaldas wale.-. 

--c~Wa. .. ....-tal -~~-
WC.=W--factorcalegory 

valuebtluUtL 
T,=T_.._c:atoaoryvahoefortlueati. 
SF=ScaliloJ flc:lat. 
Tahle._l_lhupecificcalculatio>a 

.. IJ 1 . • 

If the siteio •oa~J---=' ..... the !u41._..,....___..iurlbat 
..-.. tlle-...J/IIood mJsratioa 

I aeat-lor6esbe. ----
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' . 

I I 
I I 

II 
I I 
II 

I ~~'Potentia( to Release! II f by Floocl 
l I• ton"''"""'' I I I I tfloocl> I I jl• floocl Frequency lj 

I 
OrinS.ing \later 

I .--, -----,,1 
1 • .--w•_•_•_•_a._•_....,_,_ ... _._••_•_'"'_<_ilc_> ___ -, target$ en II fc»dc:ity/Persistence .II • todci~ 

II ~ Chronic 
- tarc:inogenic II - Acute 

[( • Per$ist.enc-e 
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I Producti.., II 
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I 
tf•Area 
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I 
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TAIII.£ 4-1.-5URFACE WAlER OvERUI :>/FLOOD MIGRATION CoMPONENT ScoRESHEET 

Drtnldng Water Threat 

Ukellhood of Releal:: 
14..lilelihood of Release (same vakie as line 5)-------------·--·------------------Waste bwaetu:' ' . . 
15. Toxic:ily/PCosistence/Bioacc:umulatio -----------16. ~Waste Quantity -------------
t7. Wasle Olalact&istics ________ . _________ .....:~-------·------------------------·--T..,..., 
:~~·~-~~· ~=========·=-·===:::-.. -_-_---_-_-_-._-_-.::.::.-_::::::::::::::::::::: 

19a.l.e¥el1~---::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_~:::::::::::::::::::: 19b. L.ewP.~II Coiw::entr.ltioios: 
19c. Potential Human Food Olain Contamination----------------------------19d.. PcpiEtion (lines 19a+ 19b+ 19c)-----------·-- ··-----------------··-----· 

20. TargetS (lines 18+19d)I~------·------------·-------·-------------Human Food Chain~ Score: 
21. Human F~ Ql3in Threat Score ([fmes 14X 17X20]/82,500, subject to a maximum of 1001-----------·-----·--

Envlranmentai Threat UkellhOocl Of ReJease: 
22. likelihood of Release (same value as tineS>--------------------·------------------------·-Waste Charaeleil lfcs: 
23. Ecosystem TOXicity/Per.istence/SioaccwnWation.------·-------------------------------···-····-24. Haz:atdouS Waste Ouantitv-----·--·-------------------------------·-:----·-·--·--
25. Waste Cl'laracteristi------·----······-------- ···--·------------···------········-------Ta..,.._, 

_26.~EmM~-;;~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::::::=::~~=~== 26a. Levell Conten11ations · .. . ---l&).levalll Concentrations_ _______ . _______ :_ ___________________________ _ 
26c. Potential Contamination. -·-------------------····--·---26d.. Sensitive EnWonments (lines 26a+26b+26c) ·-------------------------------27. Targets (value tram &ne 26d)--------···--·-····-----·----··-··-----_: _______ _ EnvtrcxunentaJ n-at Score: 

28 Environmental Threat Scor~ (Umes 22x25x271/82.500, subject to a ma:omum of 60). __ . ·- ---- __ 
Suriace Wate-r OVert:and/flood Mlgratk:ln Component SCore for • Watershed 

-l 29 W~edScorec(tines13+21+28.sutJiecttoamaxmtumof100). ____ ----- -·--·--· . _ --· 
Surface W•ter 0Vert8nd/Fl00d Migration Component Score 

30. Component Score (S.,Jc (highestSCOt"efrom line 29 lor allwalefsheds eva!uated. subject loa max~mum of tOO)- ____ _ 

• Maximum vafue appftes to waste characteristics category . ... Maximum value not applicable. 
cOo not round ro nearest integer. 

--
550 

10 .. .. 
500 

10 
so 

500 

500 
550 

(a) 
{a) 
100 

50 

(b) 
(b) 
(b) 
(b) 
5 

(b) 

100 

550 

(a) 
(a) 

1.000 

so 
(b) 
(b) 
(b) 
(b) 

(b) 

100 

550 

(a) 
(a) 

1.000 

(b) 
(b) 
(b) 
(b) 
(b) 

60 

TOO 

100 

I Value assigned 

--
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lfeilber coadi.tioa.applies.Emer a valueofO in Ta~Jle-.4-1 and proceed to section t.U.1..2.2 to evahoate FOteutial· to releose by flood. If neither~ proceed to sec:tion 4.1.2.t.2.L1 
to evaluate--potential to release by overland Dow. 

412121, Co#laiomenl. Determine-thec:oatoilom<at- value lot !be ""'tonbed asrono...: . • If one-or more 30Ul'(:e$ is located m --iillbe~(rer . ...,.p!e. 
mta<:toeoled- ii>.IIIUfaoe -~"'""" the mctrimmn•fac:lota nlae.oftOblbe watenloeil.-clllo "-in Talole4-1. 

·• lfDOReofthe-IOUl"CtSillocated in surface water in abe watershed. assip a <ODtaimaenlfactor wJue from Table 4-2·to 
..m. ........ atlbe --.... potenlially . releaseliasordalaaUbstaocestolbe __ ...,.....patbtorthis 
...-..L Assiplbe<:vntaiamen! fae10r .alui. for !he ..-shed as folio= 
~!he 1q1ies1 coo..-nt.facl<>r 

value assilned k» those source:t that 
meet the m.iDimum size requirement described below. AsoigD Ibis !Dgbest value as the contaimneDt factor value 
for tJre watershed. Enter thi3 v~ue in 
Table4-4. 

-If. fot lfdi; watetsbed. co- MurcE: at the 
sitemeetslbe~~ 
~~ . .lbell-lbe !Dgbest COBtammentfaclonafue~ to 
the soaa::a· at lhe site eligible to be 
~lotthiswa-eda&i 
assign U as. the ooatainme:Dt !actor valaelildbe W.b!nbed. En ..... !his 
V2lue iOTa~ 4-1. · 

A .soarce meets the mioimum.s.l2e 
requitemeDtifib~~l\!J waste qwmtity val.uefsee eection2A.Z.1.:S} D !1.5 or mo:re.. Do aot:iDdude tbe minimlml rom . uqaiz m. Jn evalealmg uy-_'!lfuer factar of .this .I'I:P"fat2 wa:tee migt::Jti.w. C'!tnpOnent. except poteutlal to release by Oood as 
spedfied in section 4.1...2..2.1.2..3.. 

·4.1..2...'L2-1.2 B.wte/f.IWaluate nmoff based on three components: rainfall. clrrunage ate2.. and soil: group. 

TABlE 4-2.-coNTAtNMENT FACTOR VALUES-FOR SURFACE WATER M1GRAT10N PATHWAY 

--------'------...:""""':::· :::::..-----------~--+'--=-~· --""·""""'·-· .. _ AI Soun:w (Excepi:"Stmat ~ t..td Trabn.nt. Contalnen., and T.anks) - J Evidence of -hazatdous ~ migratiOn frOm '5tiUite area fa.e.. soun:e area include9 SOl.llt:e and any associated c:onlaii A'Jiellt structures); 
No .evidence Of halardotss ~Aiiglalon titm soun:e area end: · (a) Neitber of lha lolloMngpesent (1.) maintained enginaen!d-c:over~ or (2) Junetiorjng and-maintained run-on c::oru:rot sys2em-andrunotf --

.. 
(b)Anyooaoi.,..,.....,..,C>I,...... . . f (c) Anr two Of ltle-.foloMng-~ (f)-maintained engineered cover, or (2)- fvnc:1ionin9 and maintairaf IUlH)II CORIJ'ol ~ 8Rd 1 {d)~~~ orf3) ~with.functionin!J~ tolecfion and remcrvat~ iiTIIIk4amlyidKwe-linet.. · _ (e_) AA items in (q preSe_nt. plus no bcik ornot""""Waized liquids nar malerials c:ontaining. rree liquids deposiled ill.s:cu'Ce ...,,__.....[ 

No evidenc:e of haz:anlous sWsQnce. migration from sourt$ area.. double liner -Mlh func:lioning teachlla COllectiOn and ll!!mOQI systein abc1itJ 
and betHeen liners. 1/Jftt 

. {f) Only~ ~ the~ clefi:iu\Cit$ present in COI!WUN!Ut (1} bulk Of AOOCOntliRerize liqu:jd!J 01 materials- c:ontaining: fte& iqtlids 
deposited lA _SOUR:e ar-. Cll" (2J-no or nonfunctioning or row•;aAitiDIGd run-on·c:ontro~ $Ystefn and I1:IAOft ma::::gement syg,m. ortlJ · 
no or~ tf1!jneared covar. f9J None ot 1t1e defieiencies n ro present._____________________ --------------·-----Source area ~ or ~ ~ iQiact structure that provide$ Protection from ~ so that Mithef nmoff- nor ~~~--\ Jenetated. liquid$ or mat~ ~ free 1iqUds not deposited in sotlfat area. and ftmctioniog and. maintained rua-on 0011tr01- p:esent l . 

<0 

5 
3 

3 

0 
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·Tiulut -4:'2.-'CoNT~ FAcroR VALUES F;. SuRFACE Wi;reii·MIGRATION PA11twAY~ 
....,..._ 

Tank . 
Below-ground lank---.--.. -------------·----------··--·------------------

Evidence of ha::ardovs substance migration from lank area (i.e.. tank area indtldes. tank. andllaty e:;uipment SUCh as piping, and any associated~ structuresJ.. 

No ciking (or no Similar str'ucfure) ~tank and ~ equipment:p;;;;~,;;;;;;;;;;;;;o,;;;::==========:::j Diking ~ ..._ and 8nCi1a1y equiprnenc unsound or not regu1af1y inspected and maintained · No INidence ol-~ 'SUbstance migration from tam: area and tank and ancltaty equiprr.e:rt surrounded by sound diking that.is 

__ ...,_ . 

No ev:de:1ce of hazardoc.ls SUbst3nce migration ITom lank area. tank and ancillary-equipment-.u:rounc~e~S by sound di<ing that is tegUJarty inspected and maintained. and: 
(a) Tank and anc:iliary equipment proyided with secondery contaimnent (e.g..._ liner under lank area. vautr: system. double-waif) with leak deraction and COiedion system.; 
(b) TaRtt end anc:ilary. equipment· provided with seoanda!y· eantainment S)IStem that decects and co11ac1s SpiCed or fealced hazardous substances and acc::umulated pr ";·a li "' and has sufficient capacitr to COnlaift 110 PGn:ent ot -volume ot largest tal* within C9E•taiiwnant area. spilled_or leaked: hamn:lous SUbst3nces and accumufated.p )itati ot• remowect in a timefy manner • .at:Jeasr:weeldy inspection Of tank itncf secondaty COiot:li:IHiieiEI system,~ all leaking «unfit.lor~ t8r* sys&ems pmmpd~ responiiedto. (c) Containmem system has SUftic:iant capaQ1y lD hold total votume at .all tanks Within Jhe tank eo~ll8iown6f1t area and 1o provide ~ &eeboan:t, and SiRgle iner ~tank ccwot:oilwnent area with func6iring le8chate CCiflection and nmova1 S)'SI8m below liner. (d) Same 8$. (c) except double Finer uncler tank containment L"8a with functioning leachate collection and remowaf System- between ....... . 

Tank. is above ground, and inside or under maintained intact stnscture that PfOIIicles protection from precijJita6ch't so lhat neither runoff nor leachate WOUld be generated from any material l9leased from tank. liquids or materiafs ccntainiog free liquids not depo$iled- in any tank. and tunctioning .and maintained run..on control pn)Senl 

10 
10 

9 
7 
5 

. 3 
Evaluate Iaing All -(Mill ao·tdk ar free ··--· 10 

10 

·7 
5 

0 

Evahtate usin9 An 
ScUces criteria 

10 

10 
10 
9 

7 

s 

>. 

3 

0 

RainfaU. Determine the 2-year. 24-hour 
rainfall for the site. Use site--specific. 2-year. 
2.4-bour rainfaft data if rer.or<:~s are available 

for at least 20 years. H ~cb site·specific data 
are not available. estimate the 2-year. 24-hour 
rainfall for the site frorn a rainfall-frequency 

map. Do not round the rainfall value to the 
nearest integer. 
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IJrainase ..... lletenninelhe drainaie 
area for the sowces at the site. Include in this 
dramage area bolb !he aoun:e aieaa uullhe 
area upsradieot of !he aoun:ea, but exclude 
any portioo of lbio draioage area for which 
runolf ia cimmedfrom enteriDglhe.......,. 
by storm sewers or run-on control and/or 
nmolf _.....t 8)!atems. Assign a 
draUlage...., valae for the watershed &om 
Table4-3. · 

Soiiii'OUP. Baaed cm the~~ soil 
group -lb• draiuageuea described 
above. iusisn a aoil- c!osisaation for lbe 
walelsbod &om TableH aalollowa: • setect ~ ~inant eoilgroup as that . 
type which -i>eolhe bupst total area· 

· within the.appHoable draiuage ...a. · · 
• If a predomiDant aoiiSIOUP CODDOI be 

delioealed. aelec:t that aoil8ftlUP in lbe 
drainage~ that yields the hishest value for 
tbe runolf faot= 

Calculation of runoff factOI' value. Assign a 
combined rainfall/runolf value for !he 
watershed &om Table 4--0. baaed on !he 2· 
year, M-hoar rainfall aod !he aoil
desipation. Detetioinelbe runoff fa
value for !he watershed from Table 4--0. 
baaed on !he rainfall/runolf aod draiuage 
area values. Enter the runoff factor value in 

·Table4-1. 

TABLE 4-3;-DIWNAGE AAEA VALUES . ---
~hn··~~::::::::::::~ 50 ID250.. · · Gniator-- .. 1.000 -----'--' Greater than 1.000 

-...... 
... l .. 

2 
3 
4 

TABLE 4-l.-501t.GROUP DesiGNATIONS 

Suofoce ... _ ......... 
designation 

A 

B 

c 

0 

TABLE 4-5.-RAlNFAUiRUNOFF VAWES 

2-Vear, 24-bour rainfall ---f""""") A B c 0 

Less lhan 1.-o_,_ 0 0 2 3 
1.0 to less than 1.~ _: 0 1 2 3 1.5 to less Utan 2.0 __ 0 2 3 4 
2.0 to las$ lhan 2:.5- 1 2 3 4 
2.5 to less then 3.0- 2 3 4 4 3.0 to·les$1hai\ 3..5- "2 3 4 5 
3.50< _____ 

3 4 5 6 

TABLE 4-6.-RUNOFF FACTOR VALUES - . R2*da!L'rmoff value -...... 0 1 2 3 • 5 • 
1~- 0 0 0 1 1 1 1 •-- 0 0 1 1 2 3 • 3.-- 0 0 1 3 7 " 1$ •- 0 1 z 7 17 25 25 

4.U.1.2.1.3 Distance to surface water. 
Evaluate the distance to aurface water as the 

--aloDg !he ovedaod segment. &om any IIOUl'Ce with a surface 
water coa.taillmeat factor value sreater than o 
to eilber the meao blab water level for lldal 
waters or lhe meau water 1eveJ. bother· 
lnUfacowaten.BaaedoolbiodialaiJ!:e,ass;p. 
a valae from Table 4-7 to !he di-.:e to surface--for !he watershed. Enter lbio value In Table 4-t. 

4 1 2 1 21 4- Calczi:lation of foetor value for 
pol<mtial to teleo6ll by overland flow. S... 
!he-values forrunolf aod- to 
aarface water for the ""lenbed uulllmltiply 
lbio OWD by the factor vaJae forcoataimDeoL 
Ass;sn the 10111lttosptoduct aalhe fa
valaefor_,;al toteleaae 6y overlaud 

·flow for the watershed. Eater this value ill 
Tablet-L 

4.1.2.l.U PotenJiol to release by fiood. 

for the poteUtial to release by Dood factor for 
the watershed. llowever, i1 for lbio 
watershed. no sourc:e at the site meets the 
minimum size roquilemea~ aelec:t !he !Uahest 
value c:alculated for the sources at the site 
eJisjble to be evalaeted for lbio watershed 
and 8ssign it as the value for this factor. 

TABLE 4-7.-0tsTANCE 10 SURFACE 
WATER FACTOR VALUES 

~-100 ....... ·====~ 1Q0fMII)5DO~ __ ......... 1 .... -.,.. __ 1_ ............... _ 
.......,._.....,._-.. 1.5-
Giealar 1taan 1.5 ries tD 2 miles--

25-

"' 16 

• 6 
3 

TABLE 4-8.-'CONTAJNMENT (FLOOD) 
FACTOR VALUES --

0 

10 

TABLE 4-9.-FLOOD F~EQUENCY FACTOR 
VALUES --

Evaluate -tiolto teleaae by flood lor 
eaCh watershed as the product of two factors: 
............. (flood] aod flood lrequeacy. 
Evaleale _,;a) toteleaae by flood 
separateJr fOr~ source that is within the 
·watenbed. Friermore, for each""""'"' 
evaluate polenlialto te1eaae by flood 
sepaiately for each.categoey of floodplaintit 
which !he SOIIrCe Ucs. (See section 4.1.2."1.2.2.2 
for the app6eable floodpWn categories.) 
Calculate the value for 1he potential to 5ow'ce floods annually--·--teleaae by flood fa- as spec;&edm Sowce., 

1
.._ ____ _ 50 

50 
25 
7 
0 

4.1.Z.l.2.2.3. Sol6ce in 100-year lloodplain ______ _ 4.1.Z.t.U..l Containment fPood). For each 5otn:e in 500-year loodpbln ______ _ 
scnm:e within the walershed. separately .1 ~of above 
evalaete-the cootainmeiit1flood) factOr' lor 
each category of ftoodplain in- which the 
aoun:e ia partially or wholly located. Assign a 
containment (flood) factot value from Table 
4-B to each floodpWn <:ategoey applicable to 
that source. Assign a containment (ftood) 
factor value of 0 to each. floodplain category 
in which the I01lrCe does not lie. 

4.1.2.1.2.2.Z Flood frequency. For each 
source within the watershed. separately 
evaluate the Bood frequency factor for each 
category of floodplain in which the source is 
partially or wboUy located. Assip a flood 
&equeoey -value from Table4--9to each 
Ooodplain cateso<Y iD which !he SOtliOe ia 
localed. · 

·4.:1.2.1.2.2.3 Calculation cffactor value for 
poleltliol to release by/ID<id. For each""""'" 
within the Watershed and for each category 
of fldodplai:a iD which the source is partially 
or wholly located. calculate a separate 
potential to release by flood factor value. 
Calculate this value u the product of the 
containment (flood} value BDd the flood 
frequency value applicable to the source for 
the floodplain category. Select the highest 
value calculated for those sources that meet 
the minimum size requirement specified in 
section 4.1.2.1.2.1.1 aad assign it aa the value 

Enter this highest potential to release by 
Ooodfactor-value for the watershed in Table 
4-1, as well as the values for containment 
(flood) and flood frequency that yield this 
highest value. 

4.1.2.LZ.3 Calculation of potential to 
release factor valUe. Sum the factor values 
essigaed to the watershed for potential to 
release by overland flow and potential to 
release by fiood. Assign this sum as the 
potential to telease factor ~ue for the 
watershed. subject to a maximum va1ue of 
500. Enter this value iD Table '.1.··1. 

4.1.2.t.3 Calculation of drinking water 
threat-b1ce/ihood of release foetor category 
value: If an observed release is established 
for the watershed. assign the oJbserved 
release factor Value of 550 as the likelihood of 
release factor category value fo-r that 
watershed. Otherwise. assign the potential to 
release factor'value for that watershed as the 
likelihood of release factor category value for 
that watershed. Enter the value assigned in 
Table4-L 

4..1.22 Drinking water threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 

' 
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WV' . t edbuedea~_lactoa:bUQlJ/ 
-nceahurdoolo-_.ar. 
Evaluate ODly tho.se bazudcu& suhh eM 
lhat.are availahle to~ &c.a .tJ.e aoun::ea 
at tbe aile Soarfac:e water ill .cJae wateimed 
via the ovedaMiflood hazantoas Itt rt • 
mi$ratiOD Palll for Jhe ~ter&he4 (see sedioD 
4.t.Lt). Sudobaza~<looullbslances indode: 

·---~--!he t:dteria for eo obseneii:release to suriace 
water in ·d:te 'W2lershed.-

• AJI hamdws s::~bstances associa!ed 
With a eowCe diathas a SG:Jface wafer · 
~-•.aluear:eaterlilaAOfor 
the watershed (~sec:tionl.2.2.2. 2..2.3. 
4.U:U.Ll,ond-t.1.2.~~ 
. 4.12.2.1 . Toxfci'>J);a • ce. Foreacl!: 

bua:dous ~-~a~o!dci~Yfeclor 
value. a persiS!eDcef.icror1iolue.ud• . 
combined IDxiciiJ}~~valaea 
spe<i!;ed in secliOD$4.t.U.1.1 tJUo.osh · 
4-1.2..2.1.3. Selec:t the ~city/persiStence 
fat:!l>rvametv.dle-..- a specified ill 
5edion 4.1..22.1.3.. 

4.1.2.2.Lt TOJCidty. Assign a toxicity 
factor value to each haza.."'Cious substance .as 
specified in sectioll2.4.1.1 · 

4.1.22.1.2 - Assigo a persistence factor value to each ~rdo-.1! 
substance. ID assiplDg this .aJuo. evaluate· 
penis ....... basedprimaD!y Oil tile half-Yfeof 
the hazardous svbslie=e in .surface wa:er 
andsecondarilyooflle sorption of the 
hazardous substance to aediments. The ha!f. 

"life ia: surface wate: is .defiaed h HRS 
~ .. <he- requl<edteoed ... the 
i:litia:l-concentration ia surface water by one-· 
half as a nosalt <if die C<JBJbined decay 
processes of b;odegr.ulatiou. hJNlr<>lysis. 

· Photolysis. ~d YOlal;itizatio:t.·-So:-ption to 

sedi d!l it ewaJ.lfod for tbe HRS based 0!'1 
_the loprithm of \he l .>etomol-wate< partiliotr 
coefficieDtllos K...l or tile bazanlouo .. --. 

Estimate die half-life {~;o) of a "-'<<oas 
substance as rollows: · 

ltt::J.-----
1 1 t t 
. J I -i h" p .. 

....... 
b=Hy4rol,.;shalf-liie. . 
b=Biad!l +ti•half-lii'e. 
p ~lla!W&. •= v olatiilzatiaollalf.me. 

lfooear_,ofthese loar
half-livu.....,t he -ted far tire -- --da!a, delete- --die 
above--..-,.,...orthesobor 

z Hd·hall-linacaa be sti11 •ed for·lhe 
hazaldous-ncefromuailabledata.use 
the - .. -.mdicaled below. E:;timate a hatf..1ife for the "ha does 
substance for lakes or- for Jiorers. oceans.
coastal tidal-waters. and Great Lakes. as 
•ppropriate. . 

If a half.Ji!eam. be estimated !or a 
hazardous sulrstouce: 

• Ampthatba=dcossabstaoce a 
pems.....,fa~nab:•iiom the app.-opriate 
portiot1 <if Table C-:lll (-is lalreo: or rivas. 
oceans.~ tided wate!S. '".lid Creat 
Lakes). 

• Select 6e appo: 1 • !e partiaa ofT.ahle 
4-10"allolows 

4f daee il oee« ...ere driDiciA:s water 
iaiUes .Joaa: the hw 'a I '*"' 1 

'sPti=pl!dafGrtbeww I d. _ .. _cldDldDs_ 
-- ...... poobable poiotd~ lfdae .... _ _. 
~ thepraboblepoiatd-dlis-intake iac:blea both 
----boctieo.-dae loi.eo,..... of Table C-lll~ if . ...... -w .. -... ........ 
seleclod lldaloe lieo ia lob(•~ 
0t1aa 4. uedaezivea. ciceaus. 

----Gnool Lakes portioB CJfTable4-11LFor 
c:oi&taminated -a·· ..,, -with ltO 
ide!rtified ~. UN IU pomt where -besfas(--4.:!.1.2) ralher !ban tile probablepoinl 
ofOillly. 

-If ~bore are DO ddDicin8 ....... illlabs 
bat there are·iiltal:es or~ of use 
tv.- oflhe le80IItQ! -listed in 
-4.1.%.3.:3. se1eo;t die Dearest such 
intake or pOint of 1lie. Select the
pGr!ian of"l'able C-:10 ba,.d on this 
intake or paint of use ia the mmner 
specified for drinkmgwateriatalces. 

-If there are no clrinking water intakes 
and ·no $pecified resource intakes and 
paints of ase. bat thete is anothes- l)'Pe 
of :esocrce listed in section 4.1.2..3..3 
(for example. the water is usable for 
Mnldr.g wa,..pmposesevenlho"8h 
not used). select the portion cfTabte 

- 4-10based on the nearest poinl.ofthia. 
resource in the ma:1:1er $peciiied (or 
drin.""':; wal«-

TABLE 4-10.-?ERs!STENCEFACTOR V~ltFE ---
• Do not FOlnt to nearest integer. 

If a half-life cannot be estimated for- a 
hazardous substance fr'OCl avcu1able data, use 
!he !ol!owing de"fautt proced!t."e to assign a 
?ersistence factor value to lhat hazardous 
substance: 

• For those hazardous .substances that ~ 
metals (or~). assignaper:s;b-tence 
factor value oft as a default for all swface 
water bodies.. · 

• For other baur:loos aubotaru:es{both 
oq;!Uiic aDd ino:-gaaic). asSign -a persistence 
facror value of 0.4 as a default for rivers.. 
oceans. coas!al tid;zt waters. and Crest 

. Lak-es. and a Persistence factorvafoe QfQ..07 
_ as e defamt for lakes. Se~ ibe.apJlropriate 

value in 1he same manner specified for :;sing 
Table 4-lO. · 

t.ess 8laA or equal let ~-az_ 
Gruatar -than G.D21a-2 
Gfera31harl 2 ID 20 __ .. 

Use the ,persistence factcn value asslgned. 
baSE;.'' ou half-life or the detatdt procedure 
unless "the hazardous t~ubstance caa be 
ass!gned a bigber factor value from. Table 
4-11. based on its Log K_..lf a: higher-value 
can be assijp>e<l from Table~~~ • ...;g, this 
higher value as the pe:r:sJslebce factor-valae 
{or lhe bazardo:~S substance. 

less than 3..5 
3.5 to Jess thaa 4..0 _____ ._ 
4.0 to--4.5 _____________ _ 

-....... 
0.0007 
0.1)7 
Q.4 

-...... 
0.0007 

0.07 
0.4 
1 

O.ooG7 
0.07 
0.4 

' 

TABLE 4-11~ PaostSTENC£ FACTOR 
VALUES-lOG K,.--C<Jncfaded 

. logK... .. , ~ 

Grealerlhsn-4.5--------- 1 

• Use lor fakes, rivers. oceans. coastal ti::al waters. and Great U:kes.. Do not round to nearest 
integer. 

4.1..2.2..1.3 Calcu!ction ojtoxicity/ 
persistence f.Jctcr value. Assign each 
hazardotts subst2nce a to:xici!y/persistence 
factor vaJue from Tai:Jle 4-"lZ. based on lhe 
v.elues assigned t::t-the- hazr.dous substance 
fnr the t=lxicity ~!ld persistence f~cto!'S. l:fse 
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of l "lll'. Based'"' this pn>duct. ..,;gn a valoe&om Tablet.-'1(-U3.1) to the drinkins water lhrUt-waste c:buacteris.tics ra_ .. _, tor the.......-. Entorlhis value in Table 4-1.. 

T---Peisi:dence factor value 

.... 
OA. 
0.07 
6.0007 

4.1.2.3 Orirdtir>g --~ - .. the-fa<lor""'-foreach · 'wate:rshedba::led oa. tfaree facton: nearest - intake. I' I I ••• -aDd~ To_dle_intolleaad populatiollfaclors.d.--tbe. ----areoabjectto - .. _..-.. opecified in eec:tiaa. 4.1..1.Z. Uae eilher ... observed 
--... --attbe - .. the_...m,.......tioasfrooa sampla(orcompuable_....)fabaat<>r beyood tbe iatake to malr.e1Wf. d t r -aatiOP (see-4:t.2.1.1~ 'lite._ """""""'tiODBfora MtDple(l!latia, oadace water.l>eatlDc.or..- ........ )......., ofthe_of __ ____ ...,.....Uy 

abcwehw•s ullenebaadattributableat least m-ID tbe-(thalia. lflose haurdoaa tpdrttance COIH::elltratioDI' 1hat meet the c:ri:terilt 6Jt-8D. observed release). Wbeoaa- iooubjec:t ID..........._.....m..te it ...,;ngt.ev.II · 

.10.000 1- ... 10 I 0 

10,000 1,000 ... 10 I 0 ..... 400 ... . 4 .... 0 700 

coaceotraticms or Level U co:u.am.tra.tions.lf the actu:al coatamioation ia based. on u observednolease bydhec:t~ .... te..rnCOIICOIIInlti..,. forthetiD'ake. However. if the actual coutaminatiOa.la basedaa.,.obsened.....,fnoa~ - wiW:hlewl appllesm the
by comparioa the ._..... ..,..,..,_ 
from sampla (or...,.......mle samples) ID heallf>.bued ....,.,. ......... opecliied in 
- U1 aDd 2.5.2. Use the healtiH>ased ~frooaTable3-40( ........ 3.3.1)in ~the levelofCOil-ill•tiaafnmt sample&.Forcou.taJninated sediments with DO identified. aom;ee. evaluate the actwil eontami:Dati.on usiDg: level Jl.co.ncentrations. (seesedkn>4.u.2). 
4.1.U.1 Ne<11$11DbJke. Evaluate the ....... -factor based .. the driolciug wot.r intakes al01J8 the ovet!aod/llood ~ """"""""aHs<atioo path fur the wa........W1odocle staodbyinlakesln evalnating this factor -Oldy if they are used for supply at~ ooce a yar. 

7 
70 7 G.7 0.07 0 0.7 0.07 o.o07 o.II007 0 

Assign the tteare$f intah factor a value as tollawoaad ...... tbeoaloeill Table._, • lf oaew .axe fJllbele~ water 
- isouhject .. l;ml( """""""'- .. spec::ifiecl ill aeclion 4.1.2.3. assign a factor valueolsa. . 

• lf110t. but if 411e or more of these driolciug ...... iDlalcos is aobject ID Level H ....,...liaaS.asaigDo ladotvalue of 45-• H D.ODe of these dr.iWciDa water iatakes is subject tp. Levell or laelB mncentsations. determine the uearest.ofthesedriD)dng water iDiabs. aa.measorettfrom the probable point ofeotty(orflom thepoiDiwhe<e ~begmaforcoatpmmated .......... with ... identilied-~ Assigo a dilution weight &om. Table 4-13 to this intake. based ODthelfpeofomface water body in wiW:h it is locak!d. Mulliply this dilulioo ~by 20, l'OIUIII the pRIC!uct to tkeuearestin~aodassip. it as tbe factor volue. 
,Aos;sn the dilulioo ....,;ght&om Table 4-13 aa ronows: 

TABLE 4-13.-5uf>FACE WATER !llumoNWEJGHTS 

Type 01--. waw !XJdr• --. 

"""""""' """' """""""' -· .............. - ·- lsss tban 10d$C" 

1 

Smatl10 IIIOder1il!t stnlem -- 10tD10Qds 

0.1 

-... .. o.go......__ 
GftlaW..._10CHD 1.000, tb - - ~-01l1 

Largo Sham l:o IMw 
GnMter CIIM1.000 -10,006 ds 

0.001 

,___ 
-- Gteatar lhlln 10.000 to 100.000 cts. - 0.0001 

Vety lalge river 
Gleater than 100.000 ds 

0.00001 

Coastal tidal' water.. " 
Row not applic::aiM. depth not~~ - 0.0001 

~ocean :one- or Gfeat l.akB--------·-- FJo. not 8PPic8bla. lfepth less than 20 Ceet.....-. - 0.0001 

Moderate deplh ocean zone • or Greal lake--· -- Row not gpplicable. depth 20 lo 200 feet 
. 0.00001 

Deep ooean lOne • rx Gmat Lake 3-mile miJ:ing ttone in quiet ftcWring rWer -· 

• For a river (ti!:at is, surface water body types specified in Table 4-13 as minimal stream through very large-river}. assign a dilution weight based on the average annual flow in the river at the intake. H available. 

.. Flow not~ depth greater than 200 feet----·------·---- 0.000005 
10 cfs or greater 

use the average annual discharge as defined in the U.S. Geological SI.O..o.-.-c:y Water Resoun::es Data Annual Report. Otherwise. estimate the average annual flow. 

- - - 0.5 

• For a lake. assign a dilution weight as follows: 
-For a lake that has suriace water flow entering the lake. assign a dilution weight based on the sum of the 
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average annual flows for the surface 
water bodiES entering the lake up to 
lhe point of the intake. 

-For a lake that has no surface water 
flow entering. but that does have 
surface water Dow leaving. assign a 
dilution weight based on the sum· of 
the average annual Oows for the 
surface wate~- bodies leaving: the lake. 

-For a closed lake {that Is. a lake without 
surface water flow en.teriJJa or leavingJ. •.ssian a dilutioD weight based on the 
avera,e annual BfOUDd water flow into 
the lake. if available. u,sing the dilution 
weight for the wu asp oncfiD8 river flow 
rate in Table 4-ta.lf not aVailable. 
..Sip a default ctilution weight oft. 

• For the ocean and the Great Lakes. 
· assign a dilution weight based on depth. 

•· For coastal tidal waters. assign a dilution 
weight of 0.0001; do not consider depth or 
flow. 

• For a quiet-Oowing·river that bas average 
annual flow oflO cubic feet per second (cfs) 
or sreater and that contains the probable 
point of entry to surface wa~. apply a zone 
of mixiug in assigning the dilUtion weight 

-Start the zone of mixing at the probable 
·point of entzy aad extend it for 3 miles 
. from the probable point of entry. 
except if the surface water 
cbaracteristics cbauae to turbulent 
w;thln this ...we -... exteDd the 
zone of mixing oalyto the point at 
which the chaage occurs.· 

-Assign a dilution weight of O.S to any 
intake that lies within this zone of 
mildag. . . 

-Beyond this zone of mixing. assign a 
dilution weight the same as for any 
other rivef (that is. assi,gn the ·dilution 
weight based on average annual ftow). 

-Treat a quiet-flowing river with an 
average BDmJal flow of less than 10 cfs 
the same as any other river (that is, 
assign it a dilution weight oft). 

In those cases where water Bows from a 
surface water. body with a lower assigned 
dilution wefght {from Table 4--13) to a surface 
water body with a ~gher assigned dilution 
weight (that is. water flows from a aurface 
water body with more dilution to one with 
less dilution), use the lower assigned dilution 
weight as the dilotion weight for the latter 
.surface water body. 

4.1.!.3.2 Population. In evaluating the 
population factor. include only persons 
served by driak:ing water drawn &om intakes 
that are alciog the overlaod/ftood hazardous 
substance Jllisration path for the Watershed 
and that are within the target distance limit 
speC:ified in section 4.1.1.2.1nclude residents. 
students. and workers who regu)arly use the water. Exclude traJtsient populations such as 
customers and travelers passing through the 
area. When a standby intake is mai.-:atained 
on a regular basis so that water can be 
withdrawn. include it in evaluating the 
population factor. 

In estimating residential populati!>JI, when 
the estimate is based on the number of resHieooes. multiply each >:esidence by the 
average number of persons per residence for 
the comrty in which the residence is located. 

In estimaliligthe population served by au intake. if the water from the intake is blended 
with other water (for example. water &om 
other surface water intakes 01" ground water weDs1 appol1ion the total population -
reguladr ~ by the blended system to the intake based on the intake's relative 
contribution to the total blended system. In 
estimatini the intake's relative con~"bution. assume each well or intake contributes 

. equally and apportion the population 
accordhtgly, eoa:ept if the relative 
contribution of any one intake or well 
exceeds 40 pen:ent based on average annual 
'puntpqe or capacity. estimate the relative 
contnlrution of the wells and intakes 
consideriag the following data. if available: 

• Average annual pumpage from the 
ground water weDs and surface W<!'ter intakes 
in the blended system. 

• Capacities of the wells and intakes in the 
blended system. 

For systems with standby swface water 
intakes ot'Jtandby ground water weDs. 
apportioo the total population regularly 
oerved by the blended sYstem as described 
above. except 
. • Exclude ~dby ground water wells in 

apportionios the population. 
• Wben:usingpumpage data fora standby 

swface water intake. cse average pumpage 
for the period during which the standby 
intake is used rather than average annual pumpage. . 

• For that portion of the total population 
that could be apportioned 1o a standby 
surface water· intake. assign that portion of 

the population either to that standby intake 
or to the other surface waterintake(s) and 
ground water weU(s) lbat serve that 
population; do not assip that portion of the 
population bolh to lhe standby intake and to 
the other intalce{s) and well[s) in the blended 
system.. Use the apportioning that resu!ts in 
the highest population factor value. (Either 
include aU $taDdby iDtake{s) or exclude some 
or all of the standby iDtake{s) as appropriate 
to obtain this higheSt value.) Note that the 
specific standby lnlllke(s) Included or 
excluded and. thus. the specific apportioning 
may v.uy in evaluating different watersheds 
and in evaluatiaJ& the grow:td water pathway. 

4.1.2.3.2..1 Level uf contDminotion. 
E.,.luate the popolation factor based on three 
factors: Level I concentrations. Level U 

_ concentrations. and potential contamination. 
Determine which factor applies for an intake 
as specified in section 4.1..2.3. Evaluate 
intakes subject to Levell concentration as 
specified in section 4.1.2.3.2..Z. intakes subject 
to Level n conc:eutration as specified in 
section 4.1.2.3.2..3. and ~takes subject to 
potential contamination as specified in 
section 4.1.2..3.2..4. 

For the potential contamination factor. use 
population~ in evaluating the factor as 
specified in section 4.l.L3.2.4. For the Level I and level II concentrations factors. use the 
population estimate. not population ranges. in 
evaloallng both factors. 

4.1.%..3.2.Z Levell concentrob"ons. Sum the 
number of people served by drinldng water 
from intakes subject to Level-l 
coo.centratkms. Mbltiply.this sum by 10. 
Assign this product as the value for this 
factor. Enter this value in Table ~L 

4.1.2.3.Z.3 .Level H concentrations. Sum 
the number of people served by drinking 
water &om intalces subject to Level n 
concentrations. Do not include people 
already counted under lbe Levell 
concentrations factor. Assign this sum as the 
value for this factor. Enter this value in Table 
4-1 . 

4.1.2.3.2.4 Patential conlamination. For 
each applicable type of .surface water body in 
Table 4--14, first determine the number of 
people served by drinking water from intakes 
subject to potential contamination in that 
type of surface water body. Do not include 
those people aheady counted under the Level 
I and.Level n concentrations factors. 
BIW1«< <ODe ........... 
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TABLE 4·14 . DILUT!ON·WE!OiiTF.O· POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR SURFACE .\lATER MIGRATION PATIIIIAY0 
' ' 

Nwmbe~ o£ P•op18 

1 11 31 101. 301 1,001 3,001 10,001 Ill Type of surfac~ Water So.dyb ·r to to to to to to to to 0 10 30 100 30.0 1,000 3,000 10,000 30,000 
Hinimnl stream 

f (<'IO cfs) 0 4 17 53 164 522 1 ,633' 5,214. 16,325 small to moderac.e strP.nm 
..... (10 to 100 cf.•) 0 0.4 1 \ 16 52 163 521 1,633 ~ Moderate to lnrgo serenm 

0 
jl: 

(> 100 to 1,000 cfs) 0.04 0.2 o.s ' s· 16 . 52 163 
:z 

Largo stream to rl·,.i:.'r 
p (> 1,000 to 10,000 cf•) 0 0.004 0.02 0.05 0.2 0.5 2 5 16 ~ 

~ 

"' La~ge river 

..... 
... 

0' 0'02 

~ 
(> 10,000 to 1CO,Q00 cfs) 0 0 0.005 0,02 0.05 0.2 0,5' 2 Very large river 
(> 100,000 cfs) 0 0 0 0,001 0.002 0,005 0.02 0.05 0.2 ':" Shallow ocean zone or Groat 

'r Lake (depth < 20 fo•t) 0 0 0.002 o.oos 0.02 0.05 0.2 0.5 2 Moderate ocean zone or Great 
a' q 

Lake (depth 20 to ·200 feet) 0 0 0 0.001 0.002 0.005 0.02 0.05 0.2 :;: Deep ocean zone or Great 
Lakes (depth > 200 feec) 0. 0 0 0 0.001 0.003 0.008 0.03 0.08 i 3·mile mixing zon~ in 

' ._ quiet flowtn& riVer .o 2 9 26 82 261 817 2,607 8,163 ~ 
(~ 10 cfs) 

IX 

l 

I 
i 
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~ 

8; 

Type of Surface Water Sodyb 

Mfnimal stream 
(< 10 cfs) 

Small to.moderate stream 
(10 to 100 cfs) 

ModerntP. to large stieam 
(~ 100 to 1,000 cfs) 

Lrlt"(.E' s tt"P.c1m to r. L VE':r 
. (> 1,000 to 10,000 cfs) 

Large river 
(> 10,000 to 100,000 cfs) 
Very large river 
(> 100,000 cfs) 
Shallow ocean zone or Great 
Lake (depth < 20 feet) 
Moderate ocean zone or Grdat 
Lake (depth. 20 to 200 feet) 

Deep zone or Great Lake 
(depth > 200 feet) 
3·mile mixing zone in 
quiet flowing river 
(2: 10 cfs) 

TABLE 4 ·14 (Conclude.d). 

30,001 
to 

100,000 

52' 137 

5,214 

'l21 

5? 

5 

0.5 

5 

100,001. 
to 

3oo;ooo 

163,246 

16,325 

J. ,(,33 

1.63 

16 

2 

16 

0. 5 2 

0. 3 1 

26,068 81,623 

Number of· P·e<>ple 

3oo,oin 
to 

l,OOO,OOQ 

521,360 

52' 136 

5,214 

521 

52 

5 

52 

5 

3 

260,680 

l,OQO,OOl 
to. 

3,000,000 

1,632,455. 

163,245 

16,325 

1,632 

163 

16 

163 

16 

8 

816,227 

3 ,'ooo, ilot · · 
· . to 

.10,000,000 

5,213,590 

521,359 

52,136 

5,214 

521 

52 

521 

52 

26 

2,606,795 

Do riot round the aslilgned dilution· 
8 Round the number of people· to nearest integer. 
weighted population value to neatest . .intoger. 

btreat·each lake as a separate type of wntcr body and assign it a dilution-weighted population value using the surface water body type with the same dilution weight from Table 4-13 as the lake. If drinkinr, water is withdrawn from coastal tidal water or tho oc~a.n, nssign n dllution·weir.ht:ed populnt:f.on vi"'ltie to 't ust"ng the surface wa:ter body type with the same dilution WC!Ight from Tnbl~ 4·13 as the coastal tidal w~ter or the ocean 
zohe, 
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For each type o! sw:r... water body, assign 

a diluficm..weigbted populatiOil value ftom 
Table t-14, based on the number of people 
included for that type ot aurface water body. 
(Note that the dilution~weighted population 
values in Table f-14 incorporate the dilUtion 
wei.ghfs from Table ~13. Do DOt multiply the 
values from Table 4-14 tiy these dUution 
we;gbts.) 

Calculate the value for the potential 
contamination factor (PC) for the watershed 
as foUows: 

wh""" 

1 n 
PC=- :E W1 

10 i=l 

W,=Dilution-weighted population from Table 
4-14 for surface water body type i. 

n=Number of different swface water body 
types in the watershed. 

If PC is less than 1. do not round it to the 
nearest integer. if PC is 1 -or more. rowtd to 
the nearest integer. Enter this value for the 
potential contamination factor in Table 4-1. 

4.1..2.3..2.5 Calculation of population factor 
value. Sum the factor values for leveJ I 
concentrations. Level D concentrations. and 
potential CODtamination. Do not round this 
sum to the nearest integer. Assign this sum as 
the poplllation factor value for tDe watershed. 
Enter this nlue in Table ~1 .. 

4.1.2.3.3 Resources. To evaluate the 
~ources factor for the watershed, select the 
highest value below that appliee to the 
watershed. Assign this value as the resources 
factor value for the Watershed Enter this 
value in Table 4-L 

Assigrl a value of 5 if. within the in-water 
segment of the hazardous substance 
migration path for the watetsbed. the sUrface 
water is used for one or more of the following 
purposes: 

• Irri8alion {5 acre minimum) of 
commercial food crops or commercial fcrage 
crop~ 

• Watering of commercial livestock. 
· • Ingredient in commercial food 

preparation. 
• Major or designated water recreation 

area. excluding drinking water use.· 
Assign a va1ue of 5 if, within the in~water 

segment of the hazardous substance 
migration path for the watershed. the surface 
water is not used for drinking water, but 
either of the following applies: 

• Any portion of the surface water is 
designated by a State for drinking water use 
under section 305(a} Of the Clean Water Act. 
as amended. 

• Any portion of the surface water is 
usable for drinking water pwposes. 

Assign a value of 0 if none of the above 
applies. 

4.1.2..3.4 Colcu/ation of drinking water 
threat-targets factor category value. Sum the 
nearest intake. population. and resources 
factor values for the watershed. Do not round 
this sum to the nearest integer. Assign litis 
awri as the drinking water threat~targets 
factor category value for the Watershed. Er.ter 
this value in Table 4-1. 

4.1.2.4 Calculation ofthe drinking water 
threat score for a watershed Multiply the 

drinkiq water threat factor category values 
· for likelihood of release. waste char
acteristics, and targets for the watershed. and 
round the product to the. nearest in~. Then 
divide by 82,500. Assign the resultins value. 
subject to a maximum of 100, as the drinking 
water threat score for the watershed. Enter 
this value in Table 4-1. 

4.1.3 Human food chain· threat. Evaluate 
the human food chain threat foJ' each 
watershed based on three factor categories: 
likelihood of release. waste characteristics, 
and laJ]!ets. . 

4.1.3.1 Human food choin threat
likelihood ofre/eose. ..us;p the ..... 
JjkeJihoocf of release factor category value for 
the h111D8D. food chain threat for the 
watershed aa would be assigned in section 
4.L2.t.3 for the drinkms water threaL Enter 
this value iD Table 4-L 

4.1..3.2 Human food chain threal~waste 
characteristics. Evaluate the waste 
characteristica !actor catesoJY for each 
watershed base<i"on- factors: toxicity/ 
persistence/bioaccum.ulation and hazardous 
waste quantity. 

u.3.2.1 Toxicity/pemstencet 
bioaccumulation. Evaluate all those 
bazaldous oubstaD£es ell,o;ble to be 
evaluated for toxicity{persistence in the 
drinking water threat for the watershed (see 
section 4.L2.2). 

4.1.3-Z.Lt Toxicity~ Assign a toxicity 
factor value to each hazardous substance as 
specified in section 2.4.1.1. 

4.1.3.2.1.2 Persistence. Assign a 
persistence factor value to each lutzardous _ 
substance aa apecified. for the drinking water 
threat (see section 4.1.2.2.1.%). except use the 
predominant water category (that is. lakes: or 
rivers. oceans. coastal tidal waters. orCreat 
Lakes} between the probable point of entry 
and the nearest fishery (not the nearest 
drinking water4irresourcea intake} along the 
hazardous substance migration path for the 
watershed to determine which portion of 
Table 4-10 to use. Determine the predominant 
water category based on distance as 
specified in section4.1..2.2.1.2. For 
contaminated sediments with no identified 
soun:e, use the point where measurement 
begins rather than the probable point of 
entry. 

4.1.3.2.1.3 Bioaccumulation potential. Use 
the following data hierarchy to assign a 
bioaccumulation potential factor value to 
each hazardous substance: 

• Bioconcentralion factor (BCF) data. 
• Logarithm of the n-octanol-water 

partition coefficient (log K_) data. 
• Watersolubilitydata. 

Assign a bioaccumulation potential factor 
value to each hazardous substance from 
Table~IS. 

lf.BCF data are available for any aquatic 
human food chain organism for the substance 
being evaluated. assign the bioaccwnulation_ 
potential factor value to the hazardous 
substance as follows: . 

• If BCF data are available for both fresh 
water and salt water for the hazardous 
substance. use the BCF data that correspond 
to the type Of water body (that is. fresh water 
or salt water) in which the fisheries are 
located to assign the bioaccumulation 
potential factoi value to the hazardous 
substance. 

• . It however, ._of the fiaberies being 
evaluated i:re In fresh waler and some are in 
salt water, or If lny ire iD brackish water. 
use the BCF data that y;eld the hi8ber faetor 
value to assign dte "bioammu"•tioll potential 
factor value to the hazardous subslaJu:e. 

• lfBCF data are available for either !resh 
water or salt water, but not for both. uSe the 
availableBCF data to ...;gn the 
bioaCCilJilUlatiOii pountial factor value to the 
hazaidous substaJu;e. 

lflli:F data.,. uot available for the 
hazaidous --... los K.,.data .. assigri. a bioaccumulatioD. polealial factor 
value tO cqanic svhstaac:es tiat aot to 
in9rpnic: substances.lfBCF data are not 
available, uul if either los 1\.. data are not 
available. the los K... II available but 
exceeds 8.0. or the substance il an iacnganic 
substance. use water solubility data to assigz:. 
a bioa~ulation potential factor value. 

"!'ABLE 4-15.-BIOACCUMULATION 
POTEmAL FACTOR VALUES • 

H~Jiocooceo~n~;o- (BCF) data em 
available l'w-aquatic- food ciWD 
orgaDi:sm. assign a value as foBow3: " 

SCF -..... 
50,000 
5.000 
500 
50 
5 

0.5 

If BCF data ara not available. and log K_ 
data are available and do not exceed &.0. 
assign a value to an o:ganic haz:ndous, 
substance as follows (for iDorganic hazardous 
substances. skip this step 8Dd ptOCeed to the 
next): 

5.5 to 6.0·-·-·-------···--·-
4.5 to Jess than 5.5 ------··-···---
32 to less than 4.5 ··-·--·-------
2.0 to les$ than 32 --··----·---

~to:: 0-;n 2.~-==-=:==:=~-=:1 

50,000 
~()()() 

500 
so 
5 

·~ 
If BCF daiB. ere not available. aad if either 
Log K_ data are not available. a log K.... is 
available but exceeds 6.0. or the substance is 
an inorganic substance. assign a va1ue as 
follows: 
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--('log/ll 
leso-25 
25 .. 5011 

. Greater than 500 10 1.5(10, 
Gl!e8lartt81. 1,.500 

I~ 

" Do t'IDt IOtJnd ID nwesli inleger. • See ted b use of..,..._ and 88lwatiBr BCf' dala. 

Do not cJistiDsoislt~fresh w-and 
salt water iD assip:iaa the bioaccmmdaticm 
potential --.alae based oulog K.. or 
waterooliJirilily data. 

.ffnoneoflhesedata .... avaHable.amsn the -hazardollS substance .a bioaccu.mulation 
poteuiial faclonalue afO.S. 

4.L3.2.1A OJkulotiqnafli»ricity/ 
per:sistence/bitiaccurnulation faelor value. 
-Assign each hazardous substance a toxicity/ 
per.ristence factor val~ bom Table 4-12. 
based OD the values assi$ned to the 
hazardouo- forlhetoxic:ity and • 
p~fadms.'lbeD asoipeaob 
haz<Rdous -· rsrr.icity/~/ bioaCCUI!l1llatiori factor value from Table 
4-16. based on the ~aloes assigned for the 
toxicity/persistence and bioaccamulation 
potential factors. Use the hazardous 
substance with the highest toxicity 1 
per.risleace/lrioaa:amulation factor value for the watersluod to ,...;p the v.a!ue· to this 
factor._£nter this value in Table 4-t. 
mUJMGc:oaE~ 
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4.1.3.2..2 H_azardous waste qUJllttity. 

Assign tbe nme factor value for hazardous · 
waste quant.ty for the watenbed as would be assigned in $ection 4.1-2..2-2 for ihe drinking water threat Ertter this value in Table 4-L 

4.1.3-U CalcvlaJiOD of bllJJtJMl food-chain threat-waste characteristics factor category \ttZlue. For tbe bazardou.a substance selected for the watershed in sectiollt.U2..1.4. use-its 
IOXicity/penislen<e factor valoe aud bioaccumulation potenliaf factor value as foUol\--s to assign a valae to·tbe waste 
characteristics laclor catqo<y. Fh>~ multiply lhe loxicity/petsisleu<:e fadorvalue .8Jid lhe hazardous waste qual:di1y factor value.for the watershed. subject to e maxilman product of txto•.lbenmulliplythis ~bylhe bioaccumllfation potential factor value for this bazatdous substance. subject to a 
maximumproductoflXlO 1-2 .Based on this second-ptoduct. assigD a value .from Table 2-1 (section Z.U.t) to the hUDlall food chain threat-waste characteristics factor category for the waterShed. Enter this value in Table 4-1; . ~ 

4.1.3.3 Human food clrain threat-latgets. Evaluate-two target factors for e;ach 
.watershed: food ehain indiYidual and population. For both factc:,fs. detenniD:e , whether the target fisheries are. subject to actual or potential human food chain contamjnatioa 

. Consider a fishery (or portion ofa lisberyr within the target distance limit of the - · 
watershed to be subject-to actual bttman food chain COJiblminatioo if any of 1be fOlloWiilg apply. . . 

• A hazardous subgtance having a 
bioa~tioD-pOtential factor value of 500 orgfea.terispresenteitheriil:~ ielease by direct observation to·the 
watershed or iD a amface" 1\-'ater or sedimeJrt sazriple fiom the watershed at !!level that meets the criteria_for au c.bserved release to the watershed from the site. and at leaSt ri portion Of the fishery is withiu Ute boundaries of the obserVed rdease (that is. it is located · either at the point of direct observation 'Or at 
o:>r fietween the probable PC?iat Of entry and the most distant sampliog point establishing the observed release}. · 

• The fishery is clooed. and a hazardous substance for whit::h the fishery ·has been closed has been documented ina:D:oliserved relea-se- to the watershed from the site. "and at least a portion of the fishery is ~thiJrthe boundaries of the observed 1elease. -
• A ha%atdous substance is prisent in a . tissue sample:frotn an essentially-sessile. benlhic. human food cbail· or;ganjsm &om ltie watershed at a leyel that meets the criteri.i for an observed release to the watershed 

from the site. and at least a portion of the fishery is within the btluodaries of the observed release. 
FOJ:: a fishery that me~ts any of these three criteria. but that is not -vholly within the 

boundaries of the observed~ lease~ consider only the portioi:t of the fishery that is within the bou.nda~ies· of the observed release to be subject to actual human fOt: d chain 
contamination. Consider th !"remainder of the fishery within the target distance limit to be subject to potential. food chain 
contamination.. 

In addition. cc"'sider aU otbedisheries that are partially or 1 .tolly-within the target 
distance limit for the watershed. including 
fisheries partially or wholly within the 
bouadaries of an obsetved. release for the 
watersbed:that do not ineet any· of the three aite:Ul liSted ·above. to be subject -to 
potential hiamao. food. chain contamination. If 
only a portion~f 1he 6shery is within the 
target distance limit for ~e watershed. 
inclwle only lba I portion in ewluating lhe tar&eb factorcatqo<y. 

When alisbeoy (or portion of a fishesy);s subject lo actual food chain conlaminalion. 
de-lhe part of lhe 6sbeey subject lo 
Ln:ell concenlrations aml lhe part .ubject IO Level D concentr&tions.lf the actual food 
chain contamination is based on direct 
obserVation. evaluate it using Level_ D 
concentrations. However.lf the actual food 
chain contaminatipn is based on samples
froaa the waterShed. use these samples and. if 
availali~ additiOnal tissue samples from 
aquatU: human food 'Chain organisms as 
specified below. to determine lhe part subject to Level I concentrations· and the pari subject 
to tevei n c:onceniratfOns: 

• _ Determine the. level of actual . contaminatiOD. frooi samples (including tissue samples from essentially aessile. benlhic o~) ·that meet- the criteria for-actUal 
food chain contamination by comparing the 
expOsure concentrations .(see section 4.1..2..3) from Obese oomples (or comparablti samples} 
to the health-based benchmarks from Table 
4-17. as described iD. sec:ti.on 2.5.1 and 2.5.2. 
Use only the exposure cOncentrations for 
thoSe haiardous substances in the sample {or 
comparable ,am.PJes) -that meet ~e criteria 
for actual contamination of the fishery. 

• In addiMn. determine the level of actual contamination &om· other- tissue S<imples_by 
comparing the concentrations of hazardous 
substances in the tissue samples (or 
comparable tissue samples) to the health
based bencbmatks from Table 4-11. as 
descn.Oed m.aections 2..5..1 &ad 2.5.2.. Use only 
those additional tissue Ba.Dlples and only 
those hazardous aubstances in the tissue 
.samples that m.ee-t aU the following aiteria: 

-The tissne sampl~ia from a location 
that is Within tbe boundarieS of the 
actual food cbain contamination for 
the site (that is. eitlier 8.t "the point of 
direct observation or- at or between the 
probable point of entry and the most 
distant sample point meeting the 
criteria for actual food chain . 
contamiJlation}. 

-The tissue sample is from a species of 
aquatic bumaD food chain organism 
that spends extended periods. of time
within the boundaries of the actual 
food chain contamination for the site 
and that is not lm essenticilly sessile. 
benthic otganism.. 

-The haurd.ous S-Ubstance is a substance 
that is also present in a surface water. 
benthic. or sediment sample from 
within the target distance limit for the 

watershed and. fot such a sample. 
meets 1he criteria for actual food chain 
contamination. 

TABt.E 4-.17.-'HeAL1lf.IIAseo BENCK
MAfll<S FOR HAzARDous SUBSTANCES IN HUMAN F<lOD OWot 

4.1.3.3.1 Food c:lrain individual E\'"aluate lhe food o:bam lndiWlual facOOt-based oo the 6sberies (or portions of fislieries) within the t&rzet distance limit for the watershed. 
.t\ssign this·factor a value a follows: 

· • H any lisbery (or portioo of alisbety) is 
su!J;ject to Levell_concentratioDS. assign a 
valueofSO. 

• H not; but if any fishery (or 'portion of a fishery) iS"sUbject to Le\-"el n concentrations. assign a vahie ol 45.. · 
• ·lf nOt. but if there is an observed release of a ba%atdoui substance having a 

tiioa.ci:umulation poteiltial factor value of 500 or greater to surface water in the wate;,;bed and there is 8 fisheiy (oiporti~ of-a fish~} present anywhere within· th"e target distaDce limit. ~ 8 value of20. 
• If there .is no observed release to Slllface water m the "watershed.· OJ" there is no 

observed rele~ of a hazardo.wJ substance haVing: a·bioaCC1lmlllatioo Potenti81 factor 
value of 500. or greater. but there is 8 fishery (or portion of a fishery) Present anywhere wi1hin-tbe.target distance limit. assign a 
value as follows: _ 

-Using Table 4-13. deteniilile the highest 
dilution weight (that is. lowest amount 
of dilu.tion) applicable to the-fisheries 
[or portions of-fisheries) within the 
target dlslan<e lbnit Multiply.this. 
dilntion w.;ght by 20 and round to lhe 
nearest integer. 

-Assjgtr. this.calculated valae as the 
factor value. 

• If there are no .fisheries (or por-tions of. fisheries) withill the target distance limit·of the watershed. assign a value :Of·O. 
Enter- the Value assigii~ in Tabie 4-1 . 
4.1.3..3-2. AJpulation. Evalu.ate the 

popu.lation factor for the· w-atershed based on three factors: lAvell conCentrations. Level n concentrations.·and potenti8lh~ food chain contamination. Detennine which factor applies. for 8 fishery (or portio~ of a -fishery) 
as specified in. eection 4.1..3.3. 

4.1.3-3.2..1. Level fCIJDcenlrations. 
Determine those fisheries (or portions of 
fisheries} within the watershed that-are 
subject to Levell concentrations. 

Estimate the human food chain popuJation value -For each fishery {or portion of a fishery) asfoUows: 
• Estimate human food chain production for the ftShery based on the .estimated annual 
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Toticit:..yj 
Persistence 
Factor Va1ue 

10,000 

4,000 

1,000 

700 

400 

100 

70 

40 

10 

7 

4 

l 

Q. 7 

0.4 

0.07 

0.007 

TABU 4-16 
TOllCllYJPERS1STEl'iCE/l!IOACCil!RlLI.TION Ft.CIOR VALilES" 

Eioaccu:r.ulation Poc.mtial Fae.tor Vcilue 

50,000 5,000 500 50 5 

I 5 X: loS s x to7 5 X: 11)6 5 X 105 s x to" I . I 2 X 1o8 2 X 107 2 X 1o6 2 X lOS 2 x to4 
l 
t 5 X 107 5 x to6 5 " 105 5 X 104 5,000 I . 

3.5 Yo 106 ·3.5 X 104 I 3.5 X 107 
3.5_x i~ 3,500 L r 2 " 107 2 X 106 2 X 105 2 X t04 2,000 f 

I 5 X t06 5 X 105 5 X .104 5,000 500 I 
I 3.5 X t06 3.5. X 105. 3.5 X 104 3,500 350 I 
I 2 " 10

6 2 X 1()5 2xl04 . 2,000 200 t • I 5 X 105 
~ X 104 5,000 500 50 I 

I 3.5 " tQ~ - 3.5" 104.-- J,soo: · . .350 35 I 
t 2 X 105 · 2 X 10-4 2,000 2QO 20 I 

5 x-164 --I 5,000 ·soo · so- 5 I 
I 3.5 X 1o" 3,500 350 35- . 3.5 I 
t 2 X 104 2,000 200 20 2 t 
I . 3,500 350 35 3.S 0.35 l • 
I 350 35 3~.5 0.~5 0.035 I 

0.5 

5,000 

2,090 

500 

35Q 

200 

5Q 

15 

20· 

5 

3.5 

2 

0.5 

0.35. 

0.2 

0.035 

0.0035 
0.6007 I 35 ·3.5 0:35- 0.035 0.0035 0.00035 I 
0 I 0 0 0 0 0 1) I 

aDo not·ronDd·t:o-nearest integer. 
BrlUHG CODE~ 
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Humal:l food cttaiis ~ {pounds pel". )'B87) 

·_0, • ----'Grealet. then o .tO tOO ___ _ 
Gtester than 100 to-.1.000-. Greater than :1,000 to-10..000 Greeter lhart 1_0,000 to 100,000. __ .- Gr.ar&tef than 100,000 to 1.000.000----qre,at •. fhan tO~to-lO~~--c·----l ·Greaserthan lO'to'lo•--. Gresler than lO-' to lOt __ . _Gce;stef U)anJO'--· ___ ..:__-__ _ 

o· 
0.03 
03 
3 

31 
3TO 

3.100 
31,000 
310.000 . 

3.-roo.aoo 

4.1.3.3..2.3 PDtenti~l human food chain contmrrinolimr. ·Oetennine thos:e fisheries (or portions of fisheries) within tlie watershed truit are subject !o potential-human food ·.cnain contamination. Do not include lhooe fish~ea (or portion of fisheries) already counted under the Leven or Level n concentrations faclorB.. 

516Zl 
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tf an EPA.clllaalcAWOC" ar AAU~ is-~ 
assign 111-- 811o1laws:": 

less-,,., ·.10ll00 
1 to 18 fill! . 1MB 

Grealer tat--- "1St Glaalar._ -..11 UIBI.sll - . 1D 
Grealer ... t.GOO 1 

, .......... a.~.AWQC....--EM.~ .Ml:Aete........_._a.._.._.. ... 
the .EPA 'ICUIIt AWQC:., ~- ....._;c 

:ao.ooo 
1.'090: .... .... 

1 

TABLE 4-19. l.:eoSiStEM"ToXJcn'v 
. FAcrn•rv:.t.ues~ 

II neither an "EPA chronic or acute AWQC nor 
EPA Chronic 10r 8Qite AALAC is walable. 
asstgn 31 value tron::J'Ihe l.C-.. as folows: 

EPA acute AWOC or AA!.!'-C 

1--= 

H none at- JII1MICa -..:1 -ldlta.ACs -nor th&U:. 
ia ...................... ote. 

"TAsu;:4-.20.-EcostSi£:MTOXiCrJVIF'atSISTEMCE.h\CTOR VAWES• . ___ ...... 
'Peosis:IM:::e tactor ¥alte - ·- ..,; .. 

1.8 --· "'·""" ..... - ,. 
0.4 

4.1100 - ... • 0.07 
700 ,. 7 8.7 0.0007 
7 .. ~ 9.1!7 ·-. 

1 9 

' • u • OD7 0 
Oll007 0 
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. TABLE 4-21 
ECOSYSTEM TOXICITY/PERSISTENCE/BlOACCuMulATION FACTOR VALUEs& . . . . . 

. 
.. 

-Ecosystem 
Toxicity/ Ecosyseem Bioacccmulation Potential Factor Value Persistence· 
Factor Value 50,000 s,ooo· · ~00. so 5 . 0.5. 

10,000 I 5 X 108 Sx 107 .5 X 106 5 x 105 Sxlo4 5,000 I 
108 107 . 2 x-106 • 2 X loS x ·to4 

4,000 I 2 X "2 X 2 2,000 ·I -
5 X 107 1,000 I 5 X 10.6 5 X 105 5 x·io4 5,000 .500 I 

ioo I 3.5 X 107 3.5 x·1o6 3.5.x 1o5 3.5 X 104 3,500 350 I 
400 I ·2 X 107 -~2 ·x 106 -. 2 -x· tos •"2 k 104 2,000 200 I 

····s ·x.·1o5 x 104 ro0c . -r· '5·x·io• 5 s·.ooo 5_00 so "I 
106 : 70: I . 3.S X 3.5 X 105 3.5 " 104 ·3,500 350 35 L 

~ 
.4(}. I 2 x-10° 2 X 1c5 2 X""l94 2:·ooo· 200- 20 I 

X 105 • 
-~ 

5." .io4 10. I 5 5,!)0(} . 500 5(} . 5 I . 
7 L ,J-.5 X 105 • . ~: · 5· ·104 ___ J4 . ~- _ •. 3,500 .· 350 35. 3 .'5. f . , __ .. 
4 ! 2 " lO.J 2 X 104 2,0()0 i"OO 20 .. 2 I _- .•.. 
1 t "" 1C4 5,000 soo . so ·5 0.5 I 

i</ o•.T I 3.5 X 3,500 350. 35 3°.5 0. 3-5 I 
0.4 I 2 X 104 2,000 ·• 2{)0·: -20- .2 ,.. ~0,.2 

_; -.. . 
. 0.07" I "3,500. 350 .. 35 . 3.So • 0.35 o:c3-;· I 

0.007 I 350 35 3.5 . "0.35 ··o.OJ-5 0.0035 
0.0007 l 35 3_. 5 0·.35 0.035 o:ooJs !k0.0035. I 
0 I 0 0 0 0 0 0 

aDo not round to nearest integer. 
""""" CODE.........., 

190 
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amaJdmumjNOCiur'"" oflXJOD.Based on~ - .........,.. .... .,.. ---2--7 (section2.Ut) to die environmental threat~ 
waste dwacteriricSfactor ca-for-lhe 
' atershell. &tterthis~ in l'ab4e~4-1. 

TMI.£ 4-~ . ECOISGICAL-SIOSED · 
Be«:flltiRkS 'f'Oit ~ -sus
STANCEs IN SUdalcE WAlER 

~~&..~toEPA 
Ambat Water quality Crif"!ia (AWQCl for .-.,..ofaqoia& life{fresh ,_.,, 
-~ . . . • Canceutratioa conespoudmg to EPA 

·Amb;.,.t Aquatic Life Advisory 
Coucenl!aliotU !Al\1.1\.CJ. 

• Select the appropriate AWQC and A.MJ\Casfollows: . 
-use""""'"' value. ;{aVailable: 
0~--~_tewlue.. 

-lflheoeusitive....uvna-tlleiog. 
evaluated it iB fresh water. use fresh 
walervalue.except';faofresh
wlue il Mei!abJe. use 1IW5ne w-alue if availabli · 

-If lhe ....-.m.:. ...,._. beiDg 
evaluated is in sa1t water. use marine 
wlue.....:ept ;{au marine vahoe;. 
a~bk use fresh water value if 
available.· 

-lflhe-aeasillve enviromneot beiDg 
evaluated is iD. bOth fresh water and 
all water. or is iD brackish water. use 
.lower of fresh water or marine values. 

· ·TABLE 4-23.---$ENsmYE ENviRONMENTS RAnNG·VALUES 

"'- ........ .,_designated_ ... ________________________________________ _ ----Oasig::ii3l6d Federai'Vftdesne:ss ~ _ , 
Araas-identiied-under ~zone M&saage.ftEIIII Act• 
Sett:siWe areas ~ under Nalionai.Eslialy PrograRt e « Near Coastal.-Waters PJogtarn'" "Cdtical areas idanliliecl under lhe Clean 1.akes Program• --· Ha:lioaal Seishant flecaea:tiuual Anta 
-National Ukeshore,fleaeHoocal Area 

--
100 

tiabilathown t&·beused by Federal ~ted or prtpOSed ~ orti:Watened species____ -----· 75 · 
Nalionii-Aeserve 

---ftationll ot Stale Wiklife Refuge 
liAit « Coastll &n:iar Rescuces SysEm 
Coastal Barriar (undeoalc;p;:d) 
. f"ederat Janel designaled .for ptOteCtion of natural ecosystemS 
AI --~ Pn:lpased ~ Wiklemes:s Area ~ areas<:::riticale for lhe llflai:#&!CEt of fish/shellfish spec;ies within rivei'.lake. or coastal tidal waters ~ pattlways and foeding areas c:ritic:al for maintenance of anadromous fish species within river reaches or areas in lakes or coastal tidat waters in which the fish sped extended periods of time 

. TetreStlW ereas-udzed lor bfee4iitgby·farge or dense aggregations of animals"' National rivet reach ~ted as Fleaeational 

Habitat known to be .used by State desigf1ated endangSRMt or threatened species 
so t-labi1at known tO be used by species under review as 1o its Federal endangered or ~ status p.aslal---~ederal ~ed Scenic or WKd Aiver 

State }and designated for wildlife or game management ________________ -.:_ _________ ··-··----........-----~-----------Slate desipala:f Scenic or Wild Riwr 
State designated Natural Aleas 
Particular areas. reWiYely smaR in size. important to maintenance ot unique biotic communities 

25 

State desigflated areas for prolecfion or maintenance of aquatic life'---------------------------------· 5 
• Critical habctal.as defined 1R 50 CFR 424.Q2. 
•Areas identified1n State Coastal Zone~ planS as lequiring protection because o1 ec:ological value. c National Estualy Pro9'am sauctt .8ri!3S Lsubar.-s llliSbiD ~ .ideati&Bd #!·a "'a Poe ~ 8ltd fwlanagemeRt ftaAs 1lS ~ ~ because thev"&'PP""f c:riticallife stages of key ~ species (Section 320 of Oean Watef" Act as amended). d Near Coastal Waters as defined in "Sections 104(b)(3). 304(1). 319. and 320 of Oean Water Act as otrnBhded.. .. Clean lakes Program cri1Qf areas (subareas within lakes. or in some cases entire small lakes) Qenlilied br &ate Qean t.ak8 AaAs as cAtical ~ !SectDA 314 ot Clean Watet Act. as amencled). 
' Use only for air miglation pathway. 

. '"limit to areas desCribed as being used for WJtense or concenh'ated spawning by a given species. "'For the air migration pathway.limit to terresbial vertebrale species. For the SU!1ace water migralion pathway. timit to leffeSirial vertebrate species ~th aquatic or semiaquatic foraging habits. 
· • Areas designa<ed under Section 30S(a) of Clean Water Act. as amet'lded. 
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TABlE 4-24.-\'oiEn.AMoS fllmNQ VAUJES 
FOR SURFACE WATER MIGRAllON PPil>fo 
WAY 

~-...,. 
less lban 0.1 
0.11o"t. 
Grealar lbaA f to 
Gf~2to 
Gtetllw .. 3_, Grealllw _ ..... 
6reaW lba&D 1.2 
Gn!ellel' ... 12: ... 

.Gfaitilr-.... 161Ct20 . 
Grealar-20 

• 2S 

"' lS 

""' 150 
2SO 
350 -.... 

a Wer:anda. ·es defir.ed- W -48 Q=R. 'SilclicJa 230.3. 

4.1..4.3 Lrbwwaealollheal...fariJelS. 
Evafuate111eeao&UilWdlal-...use"' 
factor adepffar a wlel:ahed ~ cme 

_ fa~~ euwisOiiiMilfL . · 
u.m SetrsitireeitiriitHiineat$o. E'9ah!ate 

.....m...euo& *"'"aioJ,glilel>aza:doUf ··-llliarlllicm pad> lor lllewateJslied booed .......... fac!Grs>I.e.eiJ . 
. ::=..m,~CODCe:ltrationa..ar.d 

"DeteaaiDewflich,......appliestoeach · 
-euujxiUi@ell.aa~fa&ectiOD 
4.1.%.3.""""Pf:"ase~ . 
bendmoub[hliJ'e ~ ra111er"""' health
~beslcbooalla[!."able3-~ia . 
dettz:amizriu:& rhe level of SGP'amjeatifm &om 
aamples.ID ""' ••• lllelevelo!-. .._,...._poizdofdi=t 
ob-..,_-""""'willdDIIIeoeasilive 
enwironmeat 01' ta~DJ!les_ {ihat:is,. surface 
water,·bealldc, areedime11hamples}1alcea 

· arrywhere -.mldn or beyoml the lleDSitive 
enviroament.(ar a&).whae adia£eDt to • Deyood'111e ...,_.;-iCiUa 
conlipoua ...... JD!&ra-padl)' 

4.!;t;3-Lt .lere/f~.Aaa~ '-alaei•J lromTable·f-231o-each oeasitive 
envirmma:eot subJect to levell-
conceutlatWu..:-. ·· 

For tho.e sensitive eo:virc!uneots 1hatare 
wetlands. llSiign &Jt.additicm.al'-.vafue from 
Table+-%«. Ju.aSa;gcing a •~from Table· 
444. iuclnde cmly "'-poolioao<>f wel!anda 
located a/ooa1he"""""""'" nbolaDce 
migratimrpa!h hi the are. oflaVell 
ca.ateD.tratiaat..lf a wetland is. located 
Puliol!Y ahmgllie area ofi.e.el I 
conceutRiduus adpadiallY.alqtbe area_ of 
Level n """""""'- tmdlw: poteutial contamination. then.solely.IOr-pmpoees af · 
Table 4-24o COURt the portion(s) along the 
areas of Lev2l D concentrations or potentia) 
contallliDation. under thi!! level n 
concentrations factor (sectio:~4.1.4.3.L2) or 
·potential contamination factor {section 
4.1..4.3.1.3). as appropria!e. 

Estimate the total-length of wetlands along 
the haza..•·deus substance migration path {tb2t 
is.. wetland frontage) in the aree of Levf:! I· 
concentrlrtions and assign-a value from Table 
4-Z4 based on this total length. Estimate this 
length as follows: 

• Foe an-isolated wetland or for s: wetla<~.d 
where tile probable point of entry to surface 
wat~ is in the wetland, use the perimeter of-. 
that portion of the wetland subject to Level I 
concen!r<atio:u• ll! the length. 

D 
5H=16fWH+ :!: SJ 

i=t 

where: . 
WH=Vaioe~:&a:anbie-ID 

wetlaDdaalooglbuz.,.ofl.ewell . 
coacentrati8D8. 

S.= Value(s)'oooipled :&... lllhle ....a. .. 
~-woil e ·t.. 

n=Number of seuitiwswizmaeuts from 
T~abject ... Uvell 
-~aliooe.: 

Enler tl!e valae ~ iztTeble4-1. 
4.u..3;;:1.2" LePelll OA-"' Wtdio.a:.. As$ip 

value(s).&em Table+-23 to each lenSitive .,..__sallja:tro.-n 
concesil:ntio:l&. Do DOt iadade 8eDiiitPe 
-olzeady-..11!dforTatile4-23 
undertbei.neU.t 1 1 tiowfaclorfo:o -. 
this waterShed. · 
Forlhose~e~tbatare 

wetlands.:uiisa-aa ~Jd?li 1-.e . .&om . 
Table 4-4L.Io •mpias:ualaefnlm nble 
4-44,,iDchole ...... -·~of-ds 
located alaQa tbe •an• !L 111 · vbsta!ICe 
migntWnpath.ilttheaeaolLevelB 
coucentratiooe u ~ed: iD. 3eClioo 4.L4.3.1..1... ;' . ·•· 

l!stimalelhe 1otallioJI&1h ofwetlli&do alo"i 
the beza+u- SJ.bstanotmigz:atioepatb (that · 
is. wedaudfro:atage.}.iD.the-area oil.evel n 
~asaila-a-mefrom.Tab!e 
4-Ubaoed:·imlhiototaiJaalb;Estimalelhis · 
leogth as specified !a ae£tioa 414 3 1' 
except: for an isolated wetlaJlaorba 
wellaDd whtite 111eproba&Jepoiat oleatry., 
aurfaanm.,.is-illlfle.....r..d,.uselhe 
perimeter oF.tbat~oflhe Wetland 
subjeciiD leYeiH (DOfl.evell). 
conceubation& as the JeDgrb. 

Cakalate- the.le'Yef 1! Jtlations valae 
(SI.}for1he w-ahed as fallows: 

where: 

D 
SI.= \IlL+ l: S, 

i=l 

WL= Value 8ssigned from nble ~24 to 
wetlands aloag the area of 1-.evei n 
concentra!ions. 

SJ= Value(-s) esaigned ftom TeMe ~23 to 
sens..~ve environment i. 

n=Num.berof sensitive environments frcrn · 
Table4-23 subject to Level D 
concentrations. 

Er.ter !ile t<alue essignp.d in Tabie 4-1. 
4.1.4.3.1.3 Potential contamination. Assign 

valuefsJ from Tahle 4-23 to each ser.siti~;e 
en-iro!lment aubjed to potential 

where: 

• 

t m 
SP=- :1: aw.+~ 

lOj=l 

s, = l:S, 
f=l 

s..~valne(s).,.ignedfnlmTable4-Z31D 
sensitive environment i in surface wate1 body type. 

n=Number of sensitive eovirorunentS from 
Table ~23 aubject to potential 
contamination. 

W;= Value assigned from Table ~24 ~or 
wetlands along the area m potential 
contamination in surface water body 
type j. 

D,=Dilutiitn weight from T.able 4-13 for 
surface water body type j. 

m=Numbet of different surface water body 
types from Table 4-13 in the watershed 

Jf_SP isles!' than 1. do not round it to the 
ne.ares: integer; ifSPis 1 or ma..re. round to 
the nearest integer. Enter this value for L'te 
puoentiai contamination factor in Ta!:tle <--1. 
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4.t.UL4 CQJculation of emtirrmmen/111 
threat-taqels {actarcala'JMY ..UU.. Sam !he 
values for the Level I concentrations. Level D 
concentrations. 8Jid poJential contamination 
facto:s for the watershed. Do not round this 
sum to the. nearest iDteger. Assip: Ibis Am as 
the ... viromnental tlueat-taqets
catqmy volue lor !he watershed. En"" this 
valueinTable._t. 

t-1.4.4 Qzfculatioil of environmental 
threat sane for a fRllershed. Multiply the 
enviromaeatal tlueatfactorcalqo!y wlues 
for Jjlreljhood·of J:eleue. wute 
~ aod.....,.lorlhewatershed. aodmmdlhepJOdact'tolhe_in __ . 
Tben.diride by IIZ.SCn Asiisn !he le01IIting 
val~~e. subject tci a maxjmnm of 60, as lhe- · 
enviroameatal tlueat acoce lor !he watershed. 
En!er this""""' in Table 4-1-. · 

u.s Cak:ulatkm of overland/flood 
migration component sco.re for a watershed. 
Sum !he iH:ores lor !he three threats fcir the 
watusbed {that is.lhiDkins W.!er, human 
foocl<hain. aod enviroameatal !lueats). 
AsSi8n !he ....Uiiq-.-subject to a 
niaxjmmn value of toO. u ·the .nrface .water 
overlaJulffhiod mf8ratioD coiapoaent ac:ore 
fot the waterahed. Enter this score -in Table 
4-L 

4.1.8 Ca/cuiation of ovedwi4itiOO<f 
rnigrolion """'l''lJ'IDI ...,._ Select the 
lUshest surface~- ovedaad/lloocl 
Jllismli<mwwpoueuli!COl'e!nimthe. 
wa.........,-evalaalecLAIIiaJttbisac:oreas 
<lie surface·-ovedandtllciod mi8ratioa 
compooeat.Oa>relorlhe llb!.sabject ;.,. · 
mexjpupn .acore-of 100. Enter this score iD 
Table4-1- . 

4.2 GnNntlwater t081U{at;a wvter 
migration component Use the gt'Otllldwater .. 

. -~ waterJDi8ratioo·comPonent to 
· e.a!aatesurfa~ wa~ertbreats thatre8ult 
from migration of hazardous.aabatanc:es from 
a 80bi'Ce ·aHhe site to surface water via 
ground. water. Evaluate thn!etypeS oftlueats 
lor tbis component clridking-wal2r·threa~ 
human food chain thleat. and environmental 
threaL 

4..2..1 General considenitions. 
4.2..1.1 Eligible surface wntels. Calculate 

ground water to surface watermisration 
component scores only for surface waters 
(see-section 4.0.2) fo:r which all the fotlowint 
conditions are met: 
. • A portion_ of- the sudace water is within 1 

mile of que or more sources .at lhe site having 
a containment factor value greate:: than 0 {see 
secl:ion 42.2..1.2). 

• .No aquilercf!'CO"tinoi!y ia established 
between tbeoonn:eand the·portionolthe 
suriace water within 1 mile ofthe source (see 
section 3.o.t.2.2~ However. if bazudous 
substmces hive migrated across an apparent 
discoellmlilfwltbin this~ mile distance. do· 
llOl couider. discoetinuilJ preaeut in 
scoriDg the site. 

• 1he top of'tbe appainoat aquifer is at or 
above the -of the surface water. 

Do not evaluate this cOmponent for sites 
COD&istios oolely of c:oumminated oediments 
with DO ideDtifiecliOUI'Ce.. 
tiu De{inition of lrozardous sub$tance 

rnigrolioa path rar,.,.a Miler "' 8lU{at;a 
""""JJtiaratiae~ The- . lllibstaace JJJiSntlcm path!JJdudes both !he 
Jli'>Oil'l waJer . ......,.. imd the surface water 

in--......... ---Jenceo would take uJhey mism!e away &om 
.source1 at .the lite: 

• Restdctlhe Jli'>Oil'l water._..,. to 
Jllismtiae via !he"" otaquiler betwoen 
a soun::e aacUbe IIUface water. 

• Begin the Rrface water &water segment 
at the probable poiat of enlly &om !he 
uppemoetaquilerto the amface water. 
idea!ily tbe probable point of eoby ee !hat 
poiat oftbe ondaoe walsr that yields the 
ehorteetalraisbt-liaediabuu:e. within the 
aquifer boaadary (oee Hdinn 3.0.1.2~ &om 
the IOUft:ea at the "lite with &'(:O!Jtgin.,....,t 
factor Value greater than 0 to the surface 
-water. 

.;Foe rivers. coatillue-the •water 
sesiuent in !he dUectioa of flow 
f"""""'"s BIIJ tidal Bows) lor the· 
diataaceestabllshedbylhetarget 
diataaceliniit(-- <.2.1-4). 

-For lakei. oceaaa. couta1 tidal waters • 
or Greattakes.·do not considerfiow directicm.- apply tbe target 
disbmce limit u an arc. · 

..If the in-walsr ._.... iudndee both 
rivers aod lakes (or4Ce8118, c:oastaJ 
tidal wa- or Gre8t Lalces~ apply the 
target.distaacelimit to their combined 
in-water_..,.._ . 

Consider a site to be in two 01' more 
watenbeds Cor diia ~~ if two or more 
bazeMooe lllibstaace mifp:atio!l.patha !rom 
the sources at the aile do DOt reaCh a common 
point within the taJpt cliatance liaiit.lf the 
site·il in more thaD. cme watenhedo de6ne a 
""'NI"lte bazeMooe lllibstance Jllismtloo path 
for each watershed. Evaluate the grotuld 
water to surface water migrati.oo. component 
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.fnoti~tal 
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Detetmine the 8fOIIDll water to ....race · 
water-migration :ompoaea.~:score1~ far .a_ 
watershed iD terms ofthefactorCatqory 
\-aloes as follows: 

3 
~ (LR,J(WC;)(TJ. 
i=l 

s .. = ---:==---
SF 

where: 

LR. l'kelihood·of ,.lease lad« category 
.. ¥alue.r.rJhre& .4lhat.is.~-
huinaas..i cRaill. • euvironmeutal 
tlueat~ 

WCr:;=Wute :ell K I I Mit:: .fac:tm''C&'tegoly -.ror-;.· 
Tt=~ factor-category value for- threat i. 
~--- . ·h'ble .:-25 a_dtioes tbe specific calcUiatian _...we.· 
~~ ....... ioiooaly .............. ....... 

the ground .... ...., ......... edita 
COJDPOUeD.t smre hthat watetslmt as1b 

jpOIU!d watertollllfoce_.........., 
<>OIDJIOI"'DISC<Jrefa'1he-.· 
lf tile site is in more tbaa oee walefsbed: 
• Calcalate. _ ..... _to 

sm:faee water .m.islatioa. a e!Kel:l!i'or 
eadl watmbed, ..U., """'"'""""'-..e. wastedwac:teristicS...t-~1· bJ eadlwaleiShed. · · 

• SelecttbefUPest ..... -ler ... 
surface ~ter mipa1iaD z II acore 
- tbe --evalaated and usign it a tbe jpOIUid water bJ ...race water. 
mjgratioo _,_,for the site. 

TABLE4-25.-GROUNOWATERTOSI:IRFACEWAtajiMlGRAitORCooooPaiENT~ . 

Factor calegCiries and tactars -----Ukelhood of~ 10 AquUtt: 
1. Obs8rvecl Release----- ----2. 'Pocential to fWease: -2a. Containment ....... 

""'"""" .. -2d. TnweiTft. 
2e. Potential to Relea:le(ines 2al2b+2c+?$ 

3.l.icelitloocl of Release ~-.1--4.-.t 
Waste Claaat' . .. 

4.. ToxiQI)'/~/Pel:.sibilce 
._,__~ 

s.wasee T- . . . 7. Nearest tntaka. .. _ 
Sa. level I Coew::aub lit 5' 
8b. Level Jl Ctn:&41 ie•s 
&:. Potential ConsamiuatiDI'• 
8d.. Popdation:(lnes 8& .. --8b +Be) 

9. Resot£es . 
10. Tsget~ (lines 7 +_·Bd + 9) 

' OrmWng ... ltnat score: 
11.1JrinMig Watat Threat Scote ([tines 3 X 6 X 10)182.500, sub;ecl1l:l a ruaxifun Of 100)_, 

ltuJn;R Food Chain 1'brNt UkelhOod of fteleaR: -
12. lblihoocl d Release (same value as line 3) -------------------Wa.hrCI•&d&i· " 
13.. TOddty/Mobiity/~fBioaccumulalion 
t4. Ha;z:atdou$. waste Ouamty 
15. Waste 0\anir::::l&is&s T-16. "Food Chain kdvidual ____ 

--17.-Populaticn . 
t7a. t..evet I O:liiCEtllbaioals • 
f7b.l8Y8111 Ccwwtbaians. 
17c. Potential Human F"ocKI Chain Coutamiualiuu 
17d. Popdltion (Jines wa· + '11b + 17C) 

18 Targets (lines 16 + 17d} ·-···-· -Human Food CMin Thniat Score: 
19. Human FOCid Cbain 11veet Score ({lines 12 X 15 X 18]182..500. sdtjed to a-maximtln'I'OJ"'tm) _________ .. _ ....... 

Ukellhoocl of Reklase: 
:20. L«eeihood of Rfkase {Same value as line 3)- ----Wasta Chilfactu ". 21 Ecosystem TOXicity/Mobifity!PersistencefBiOaccurnulation .. 22.1iatatdous Waste Ouantty. . 
23. Waste Characteristics --- . .... ----- ·-T-24. Sensitive Environments:. 

~t:::;~--.. _-·=========--==-~==--=--=-=--====·j-1 24e.. ~ Contanwalion -----· . 
24d.SensiliYe8Nhotwt&G~~-+2<4b+~ . _ 25. Targets {vaJue 1ro n fine 24d>-----·-·-"+'------------ ----····----·-···----·------J 

value 

550 

10 
10 
5 
35 

500 
·550 

(a) 
(a) 
100 

50 

lbl 
(b) 
(b) 

5 
(b) 

100 

550 

(ol 
(o) 

1,000 

50 

(b) 
(b) 
(b) 
(b) 
(b) 

100 

550 

(., 
I" 

1,000 

(b) 
(b) 
(b) 
(b) 
{b) 

..... _ 
-
-
-------. 

----
- ·-

--
----
------

--

------
--
----- -
- ---
--

--
' --

--
--
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EJ, .. ~. ........... n...t:Score: 
26. Elwil_otw&IIEittal 'Th:M Score. (Ur;es 20 x 23 X 2SJI82.,5(l0. ·St.llf!d to a fnaJamtm Of 60) · __ 60 · 

GnUW:i--~ --~~ C IJCI ~dScontb- a -:iibed ..:.1. ~ Scorac (lnes 11 + 19 + 26.-subjectiO a fti<JIIiml.mof 100) 100 28. ~Score ~·~score~ u.v ror_id watar$heds evaluated. subieCt ~a maciRuR of tOO)_ · 100 

...... DrinJw,g Wqter U...,i. - .. the 
drinking wat~ threat for each~w3iershed
baaed on ....., ractor .. ~ tikelihood or 
release. '""!"'ch~licl.-omd.....,._ 

4.Z.Z.t- Drinking woler.threal-likelihood of 
re!~ Evalua'te --~~ease factor category for: ·eaCh watershed ·m tetms 
of an.~ release facior or a po~tial to release factor. · 
~1.1 Observed release.-EstablisA an 

obser:ved releaSe tO ihe ...,...,...iiqu;(eras 
spec;ifi~ ~.Bectioil ~L 11 an ObSem:d - · 
rele~ caa._be ~for. the appennost 
aquifer. assignU"otiservedrelease factor · 
value of SSO to that watenhed. eater this 
value in:Table 4--;2S."aodProceecUo section 
4.22.U.·Ifnoobseivedreieaae'CIIIlbe 
establ;shad._assigo ... col>ierftd
factorW!ue ofo,......, UU.valuo iii Table 

• ~-andpniCOOG ... _.,=iz_" 
· 4.2.:2.U · · Pob!ntiiJJ· to .rel~eialuate -potentiat-10 release Dilly if ... -Ob5erved

release.,.,.,.;, be .s"'blisbi<d &-the -- -
-Uppermost aquifer' Calcula ..... _ ... to
reieas<>~fortheuPPenn<>sfaqDiferas 
specified in.aectioo 3.12 aad aections-3.1.2.1 
through' 3.US. Assign·the -potential to release -_value rot the uppeimosl: aquifer as the . 
potential to· release factttt_ value. for the 
watershed.. Enter this:-"Value iii Table~ 
_ 4.2.ll.3· Coiadatirm of dn~ 

threat-likelihood-of release--factor CtJleginy 
value..-JI an observed release is established· 
for tbe uppen!rost aquifer. assig&-the- - · 

· observed release factor value of350 aStbe -
· J;,kel~oodof releate .factor categotJ-value for 

the watershed: Othe~:ise..~-dte _ 

51629-
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.nl!U 1,-26 
'IOKICIVl/MOBILITYfPERSISTENCE FACTOR VALUESa 

I Persistence Factor Value Toxicity/Mobility 

~ 
];'actor Valu~ I l.G o.r. 1!.07 0.1!007 
10 •. 000 .. l . .ill.ilDO 4,000 71!0 7 J 
'2,000 I '2,000 .. 800 140 1.4 I 
1.~: -~ 1,ooo 400. 70 0.7 I 

200 ·j 200 ' l!ll l4. 0:14• 
100 'l lAlC 40 ] 0.37 I 

2\} l 2D II 1.4 11.014 l 
1-!1 l lil 4 D. 7 6./Xll I 
2 j 2 O.B 0.14 0.0014 1 

7 x Hl-4 
I l 1 0.4 D.D7 J 
0.2 I 0~2 1l.08 1l.Ol4 1.:. " 1!1-4 I 

7 " 10-~ . 
0.1 l ll.l 0.04 {).007 

l 
L4 x 10·~ 

0.1)2 j 6.ll2 0.008 0.0014 
~ 

' x w-4 1 " 10-e 
G.1U l !Ull o.OO.. 

l 
.8 " l0-4 1,4 X 10·~ 1.4 " 1o·i 

0.002 L 0.002 
1 

tl. tlDi l 0.-001 4 x 10•4 7 X 1U"5 7 x w-7 

2 x to-" 
l 
I 1x l;Q-4 .a ..X 1.9-5 L4 x w-~ l.4x ro-7 

X 10~ 
l 

10-4 4 :x 1G-~ 7 x 1u·o 7 1\ 10-8 
1 1 1 X 

2 x w- 5 
1 
I 2 x lo- 5 8 x w- 6 1.4 X 10·6 1.4 X 10-8 

X 10-6 
I 

2 1 2 X 1o· 6 8 x w-7 1.4 X 10·7 1.4 X 10" 9 

2 X lQ' 7 
I 
I 2 x 1o· 7 8 x 1o·8 1.4 X 10·8 1.4 X 10''0 

2 X 10·8 . 
I 

10-8 8 x 1o·9 1.4 X 10·9 1.4 " 10 11 
I 2 X 

2 X 10·9 
I 
I 2 X 10·9 8 x w-1° 1.4 X 10-10 1.4 X 10·l2 . I 

0 . 
I 0 0 0 0 

4 Do not round to nearest integer. 

2!4 
BU.UNG CODE 6560--50--C 
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f"ellecal~ 2 • 1 

. ' 
For the nearest intake and population 

factors. de\ermine.wllether the target surface 
water intakes ar:e snltject to actual or 
potential c:ontamiaation as specified in 
section 4..L1.2. subject to the restrictions 
specified In sectioJisi.2.L3 and uu. 

When the intake is-111bject to actual 
contamif,lation, evai-.Ie it using Levell 
conc:entrations 01' Lenl n concentrations.. Determine-which level applies fort!>e intake 

.. by comparina: the exposure conceotiations from a saJDP1e {or _.,le samples) to . heaJth.basecl beacluoaJb .. specified In 
·section 4.1.2.3. -~use only those samples 
from the surface water ift..water !Jeg~Jlerit and 
ouly lhoseha=dou subolances iasacb 
samples lhalmeetlhe conditioas in seclious 4.2.1.3 and uu. 

4.22.3.1 Naresl iotake.. Assign a -value to 
the nearest intake factor as specified in 
section 4.1.2.3..1-wilh 1he following 
modification. For the-intake being evaluated.. 

multiply its dilotion weiahtfrom Table 4-13 
(section t-1..2..3.1) by a .value selected &om 
Table 4-27. Use the resulling product not the value from Table 4:-13. as die dilution weight 
for the intake for the grotm.A water to surface 
water component ·Do not I'OIIIld this product 
to the neatest integer. 

Select the value from Table 4-27 based oa ... a.iile9. !he 1lliP defined by !he """""" at the site aad either the two points at the 
intersectioa of the smface water body and 
the t-mile di:dance riDs ofeytwo o1her 
poinlsoflbe surface waterloodywilhin lhet
mile dislaD£e riDg. whicheorel' mulls in !he Wieotao8Je. (See FJ8U!eW-se.a """"'l''e o!bowto.-e.)•·lheSUifacewater 
~~does-DOt~ tlae 1-mOe ri!ll at one or bOih ends. defule 9 usms lhe mface 
water eadpob>qs)Mihin<he.l-mile M8or any twD other poblts of the surface water 
body-wilhinlhe Hnile cfistimce ring.· 
which.- -!1' results in- the largest angle. 

• Do not A)Und to AeareSt integer. 

I 

' . 
' ' ' 
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OIWHti COO£ &560-SG-C 

--

Sa<m:es ---

FIGURE 4-3 
SAMPLE DETERMINATION OF GROUND WATER 

TO SURFACE WATER ANGLE 

217 
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TAME 4-28 
f0XICITY/MOIHLITYJPERSISTENCE/.8IOA;CUIIUIATION FACTOR VALUES8 

Toxicity/ 
MobHity/ ~ioaccumulatlon Potential Factor Value 
Pe1:sistence 
Factor Value 50,000 5,000 500 50 5 0.5 

10,000 1 5 X 108 5 X 107 5 X 106 . 5 X 105 5 X 104 5,006 
j 

4,000 I 2 X 1o8 2 X 107 2 X 106 2 X 105 2 X 104 2,000 
j 

2,000 I 1 X 108 1 X 107 1 X 106 1 X 105 1 X 104 1,000 
I 

1,000 I 5 X 107 5 X 106 5· X 105 5 X 104 5,000 500 
j 

800 I 4 X !{)7 4 X 106. 4 X 105 4 X 104 4,000 400 
f 

700 I 3.5 X 107 3.5 X 106 3.5 X 105 3.5 X 104 3,500 350 
I 

400 I 2 X 107 2 X !06 2 X 105 2 X 104 2,000 200 
I 

200 I 1 X 107 1 X 106 1 X 105 1 X 104 1,000 100 
I 

140 I 7 X 10° 7 X 105 7 x·1o4 7,000 700 70 
1 

100 J 5 X 106 5 X 105 5 X 104 5,000 500 50 
1 

80 J 4 X 106 4 X 105 4 X 104 4,000 400 40 
I 

70 I 3.5 X 106 3.5 X 105 3.5 x lo4 3,500 350 35 
1 

40 I 2 X 106 2 X 105 2 X 104 2,000 200 20 
I 

20 I 1 X 106 1 X 105 1 ,.: 104 1,000 100 10 
I 

14 j J X 105 f X 104 7,000 700 70 7 
I 

10 I 5 X 105 5 X w4 5,000 500 50 5 
I 

8 1 4 X loS 4 X 104 4,000 400 40 4 
I 

7 I 3.5 X 105 3 .5 X 104 3,500 3SO 35 3.5 
! 

4 t 2 X loS 2 X 104 2 ,0(\0 200 20 2 
I 

2 I l X 105 ·1 X 104 1.000 100 10 1 
I 

1.4 f 7 X 104 7.000 7{}() 70 7 0.7 • I 
' 
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. Toxicicy/ 
Mobility/- . 
Perstijtence 
-Factor· :v ~-~· I 

1.0 

0.8 

0.7 

-0.4 

0.2 

0.14 

O.L 

0.08 

0.07 

0.04· 

0.02 

0.014 

0.01 

0.008 

0.007 

0.004 

0.002 

. 0.0014 

if X 10'4 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:I 
t 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I -

I 
I 
I 
I 
I 

1 x .1o·4 · I 

I 

50;000. 

5 X 104 

·4x1.o4 

. 4 .3.Sx10 · 

2 X 1cft 

1 X 104 

7,000 

5 ~000 

4,000 

3.-500 

1,000 

1,000 

700 

soo 

400 

3SO 

200 

100 

70 

so. 

3S 

. TAIIL£ 4~2'8 (ContirNed} 

6.5 s,ooo: 'soo so 
:,• ·S ....... . ' ~ : . ::. . 

:-----.---~ 

5,000 soo ·so. . s .. o.s 
4,000 400 40 . 4 

3,SOO 350 35 • 3.5 C.3S 

2,000 . '200 20 2 0.2 

1,000 100 10 1 0.1 

700 70 7 0. 7 0.07 

soo so 5 0.5 o.os 
400 40 4 0.4 0.04 

3SO· 3 c:; 0.35. O.OJS 

200 20 .2 0.~ 0.02 

100 10 1 0 il.Ol 

70 7 0.7 ·Oc07 0.007 

so s 0.5 0.05 o.oos 
40 4 0.4 0.04 0.004 

·35 3.5 o. 3S o·.o3s- 0.003S 

2 0.2 0.02- . 0.002 

10 1 ·0.1 0.01 J ·.·•Ol 

7 0.7 0,07 . 0.(\()7 

s· 0.5 o.os o.oos. 
4 0.4 0;'04 0.004' 

3.5 0.35 0.035 0.0035 

2 0.2 

.223 
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-TAliLE 4-28 (Continued) 

Toxicity/ 
Mobility/ Bioaccumulation Potential Factor Value 
Persistence 
Factor Value 50,000 5,000 500 50 5 0.5 

2 x 1o·4 I 10 1 0.1 ·o.o1 0.001 1 x 1o·4 

1.4 x to-4 
I 
I 7 0.7 0.07 0.007 1 x 1o·4 1 x 10·5 

1 X 10~4 
I 
I 5 0.5 o-.o5 0.005 5 ,; io·4 5 x to-5 

· s x 1o·5 
I 

4 x 1o·4 4 X 10·.5 I 4 0.4 0.04 0.004 

1 x 1o·5 
I 
I 3.5 0.35 0.035 0.0035 3.5 X 1o·4 3.5 x 10·5 

4 X 10·5 
I 
I 2 0.2 0.02 0.002 2 X w-4 2 X 10·5 
I 

2 X 10·5 I '1 0.1 0.01 0.001 1 x w-4 1 x 10·5 

1.4 x to· 5 
I 
I 0.7 0.07 0.007 7 X 10·4 7 X 10·5 1 x ·1o·6 

s x 1o·6 
I 
I· 0.4 0;04 0~004 4 x 1o·4 4 X 10-5 4 x 10·6 

1 x: 1o·6 
I 

3.5 x 10·4 3.5 x 1o·5 X. 10·6 I 0.35 0.035 0.0035 3.5 

2 X 10·6 
I 
I 0,) o.o: 0.001 1 x 10·4 1 x to-- 5 1 x 10·6 
I 

·7 x to-4 1 x 10·5 i X 10- 6 1o·7 1.4 x 1o·6 I 0.01 0.007 7 X I 
8 X 10· 7 I 0.04 (• .00~ 4 X 10· 4 4 x 10·5 4 "x 10·6 4 X 10-7 

1 x w-7 
I 
I 0.035 0.0035 3.5 X 10·4 3.5 x w- 5 3.5 ,; 1o·6 3.5 X 10·7 
I 

2 x 1o·7 I 0.01 0.001 1 x 1o·4 1 X 10·5 1 X 10·6 1 X 10· 7 . 
I 

1.4 x w-7 I 0.007 1 x 1o·4 1 x 1c·5 7 X 10-6 1 x 1o· 7 1 x 1o·8 

s x 1o·8 
I 
I 0.004 4 X 10-4 4 x 10· 5 4 x 10·6_ 4 x to-7 4 x 10·8 

7 x 10·8 
I 
I 0.0035 3.5 X to-4 3.5 x to-5 3.5 x 10·6 3.5 X 10· 7 ;,.5 X 10•8 

2 X to·B 
I 
I 0.001 1 X 10-4 1 x 10·5 1 X 10·6 1 x to-7 1 X 10·8 

I .4 X 10"8 
I 
I 1 x 1o·4 ] X w-s 7 X 10·6 7 X 10• 7 7 X 10·8 7 X 10·9 
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TABLE 4-28 (Concluded) 

Toxicity/ 
l!obili<y/ Bioaccumulation Pe~ntial ~actor Value .Persistence 
Factor Value 50,000 5,000 500 50 5 o_5 

s " w-9 I 
l 4 X w-4 4 X 10-5 4 x 1o-6 4 x w-7. 4 X 10-8 4 x to- 9 t 

to-4 
1 x lo- 9 

2 X to- 9 I 1 x: 1 X 10-~ 1 X 10-6 1 x w- 7 ·1 x w-8 t 
1 ~ 10-10 

·1.4 x w-9 l 7 X lo-5 7 X lo.-6 7 X lo- 7 7 x .lo-8 J X 10-9 

8 X 10 -10 
I 
f 4 X wc5 4 X 10·-6 4 X w-7 • x 1o-8 4 X w-9 4 x 1o-lO 

.. f 
. -1.4 X 10-10 l 7 " l0-6 7 X w-7 7 X 10-8 7 x w- 9 · 7 X H>-10 4 X 10-11 I 

lo- 7 10-8 10- 9 " 1o-lO lo-ll 10-12 
L4 X 10-ll I 7 X 7 X 7 " ] X 7 X 

ro-12 
f 

L4 x t 7 x lo-8 7 X w-9 7 X 10-lC 7 X lo-ll 7· X 10'12 7 ~ lo-13 I 
I 

Q. t 0 0 0 0 0 0 I 

8 .00. not roW'ld ~t::O. nearest intege·r. 
SU;t.JNG.~~ 
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A n 
PC=-% W, 

10i=t 

wh..., 
A=Dilation.,.;ptadjustmeutr.dae&om Tablet-Z7. . • . 
W, D"'lvt" -z' tel.popalalloa from T.we. ____ ....,.IJ'peL •=_., ____ ... _, 

f;nlel iD.llie--d. 
lfPC;.Jeoo -1. do aotl'OIIIId it to the neazeat~ifPC 111 OtiiMJie. romte1 to lhe......,. ....... !!nler8JewlaeinTable ...,. 
4.!U.3.%.4 QrknlptippafpojHrlationfactor 

value. s...----Levell COD.'er! ,. • Lftel D CODCeldratioDa, and 
pote:J.tlal carbmh'ti m De DOt mund tbis 

51637 
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TABU 4-:t9 
ECOSYSTEM TOXICITY/KOBI'Iin;tPatstsriifcE F~ WJ.UES& 

Ecosystem I Persistence Factor Value 
Toxicity fM.obilit.y· . 
Factor Value I 1.0 0.4 0.07 0.0007 

10,000 I io,ooo 4,000 700 7 
I 

2,000 I 2,000 800 140 1.4 
I 

1,000 I 1,000 400 70 0.1 
I 

200 I 200 80 14 0.14 
I 

100 j 100 40 7 0.07 
I 

20 t 20 8 1.4 0.014 
I 

10 I 10 4 0.7 0.007 
I 

2 I 2 0.8 0.14 0.0014 
I 

1 x 1o·4 1 I 1 0.4 0.07 
I 

1.4 x w-4 0.2 I 0.2 0.08 . 0.014 

I 
1 x w-5 0.1 I 0.1 0.04 0.007 

I 
1.4 x w- 5 0.02 I 0.02 0.008 0.0014 

I 
0.01 I 0.01 O.OP4 1 x lo-4 7 X 10"6 

I 
0.002 I 0·.002 8 X 10"4 1.4 x 1o·4 1.4 x 1o·• 

I 
0.001 I 0.001 4 X 10"4 7 x 1o·5 7 x to-7 

I 
2 x·1o-4 I 2 x10· 4 8 x 1o·5 1.4 X 10"5 1.4 x 10·7 

1 x w-4 
I 
I 1 x w·4 4 X 10· 5 7 X 10·6 

. 
7 X 10"8 

I 
2 x 10·5 I 2 X 10"5 8 X 10·6 1.4 x 1o·6 1.4 x 1o·8 

2 X 10·6 
I 
I . 2 " 10-6 8 X 10"7 1.4 X 10"7 1.4 x 1o·9 

2 X 10"7 
I 
I 2-x w-7 8 x 1o·8 1.4 X 10"8 1.4 x 1o-1o 

2 X 10"8 
I 
I 2 X w-8 8 X 10"9 1.4 x 1o·9 1.4 x 1o·ll 

2 x 1o·9 
I 
I 2 X 10"9 s x 1o-10 1.4 x 1o-1o 1.4 X 10·12 

I 
0 I 0 0 0 0 

8 Do not round to nearest integer. 

231 
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. _:Eco's}rs~~m. ;, f..· ........ ¥· .. - -· 
• , 

._ .. -.. .tox4cl;ty/ -<J · '-:·s~ :;.:···-Ecosyst-em:; BiOaCc.~~eiOD P~tefttta~~ -:FactOr .-Value 'Mooili.ty; J -- ,~. 
· ·PerSi~te~el: 1-'-. ~:"-. ';,o· _'""', ':;,--;...-.:,_.---:-,---;,~..,.-.=,--,...,,.,..,._,.:;--:_ -~"'-_.,., __ ,. __ :,-__ .,-_ -,--,--,--,--:,-,.,.,;,.-,--~ ·,.;~~-~-r v,.):~~~- -i~,;9.q_o, s.ouo· 5oo so. s o.s -- -- · 

llr;ooo 

4,000-

2,000 

- 1,00.0 

800. 

_700 

400-

200 

14'o .. 

100. 

80. 

70' 

4" 

20 

14 

~ 10 

1l 

} 

4 

2 

T -s x-1o~ 

:1 -2 x1oa .r 
I - 8 

1 x--10 

. - -~- . 5 X 107 

I 
I 
I 

1 X 107 

5 .X 106 

2 X 106 

1 X 106 

5 X 105 

4 X 105 

:I 3.5 X 10J • 3.5 X 106 3.5 X 105 

2 X 105-

; I 
.·1 :·2 ~- 107 , 
I 

-I 1 X 107 
.. '. I 

l ·7 '[io~ 
~~ .-' . 

1; ros 7 * 10
4

.: 

5 X 104 . 
--_...;-·-._ 

---1. sx,1i16 

I : .. 4 X '106. - - . 4 X 10~ .4•-l'· 10~ t - . - - - . I ~-'3c5 x 106 

. r 2 x 106 

I 
I - .1·x 106 

·+·-
1 1 x io5 

I . ~Sc --~ lOS. 
I 
1· -4x105 

I --" 3.s:x.los 
I 
I 
t r ·)~-lOs-

.·:·.?>-- 4. 
3.5 x 105 :>J,S x 10 

1 X !OS 1-x 104 

7 X 10.4 7-,000. 

-s " 104 s;oeo 

4·-x 104-- 4,000 

· 3,5 X 1()-4 -3,500 

2 X 104 .2,00() 

1 ~ 1~4- 1,000 
1 

· L4. -I J.xl04 i,ooo 700 

232 

5 X tOS 5 x 1o4· 5,000 

-2 X 105 2 X 104 2,000 

1 X lOS-. 1 X 104 1,000 

5 X 104 5,000 500 

4 X 104 4,000 400 

3.5 X 104--- 3,500. . "350-

2 x i.o4 2,000. 200' 

i x·104 1,000 100 

1,000 70<! 70 
. -- " . -

s,aoo · 500 ·so. 

4,0.00 400 40 

3,5~C) ~50 ,. 35 

2,000 200 20 

1,000 100 16-

700 70 7 

500 .50 5 

.400 '40_ 4 

-350 35 3:~ 

200 20 2 

100 10 1 

70 7 0.7 

-

~ 
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TABLE 4-30 (Continued} 

Ecosystem 
Toxicity/ Esosystem Bioaccumulation Potential Fac~or Value Mobilii:y/ 
Pe:z:siste~ 
.Factor Value I 50,000 5,000 500. so 5 0.5 

LO I 5-x 104 5,000 500 50 5 0.5 I 
. 0.8· I 4 X 104 4,000 400 40 4 ·o.4 I 

3.5 X 104 0.7 I 3,500 350 35 3.5 0.35 I 
0.4 I 2- X 104 2,000 200 20 2 0.2 I 
0.2 I 1· X 104 1,000 100 10 1 0.1 
0.-14 I 7,000 700 70 7 0.7 0.07 I 
0.1 I 5.000 500 so 5 o.s o.os_ I 
0.08 I 4,000 400 40 4 0.4 0.04 I 
0.07 I 3,.500 350 3S 3.5 0.35 0.035-I 

. 0.04 I 2,000 . 200 20 2 0.2 0.02 I 
0.02 I 1,000 100 10 1 0.1 0.01 I 
0.014 I 700 70 7 0.7 0.07 0.007 I 
0.01 I soo so s 0.5 o.os 0.005 I 
0.008 I 400 40 4 0.4 0.04 0.004. I 
0.007 I 350 35 3.5 0.35 0.035 0.003S I 
0.004 I 200 20 2 0.2 0.02 0.002 I 
o:oo2 I 100 10 1 0.1·- 0.01 0.001 .I 

7 _X 1_0"". 
0.0014 I 70 7 0.7 0.07 0.007 I 

5 X 10c4 
0.001 I 50 s 0.5 0.05 0.005 

8 " 10-4 
I 
I 40 4 0.4 0.04 0.004 4 X 10·4 

7 X 10"4 
I 
I 3S 3.5 0.35 0.035 0.0035 3.S X 10"4 I 

2 x 10·4 
4 x 1o·4 I 20 2 0.2 0.02 0.002 

L33 
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TABLE 4-30 (Continued) 

Ecosystem 
Toxicity/ Ecosystem Rloaccugula~ion Potential Factor Val~ Mobility/ 
Persistence 
Factor Value 50,000 5,000 500 50 5 0.5 

2 x 1o·4 I 10 1 0.1 0.01 0.001 1 x 1o·4 
I 

1.4 X 10-4 I 7 0.7 0.07 0.007 7 X 10"4 1 x 1o· 5 
1 

1 X 10-4 I 5 0.5 0.05 0.005 5 X 10-4 S X 10" ~ I 
8 X 1o· 5 I 4 0 4 0.04 0.004 4 X 10-4 " ' 1o· 5 

10-5 
.I 

10-4 X 10· 5 7 X I 3.5 0.35 0.035 0.0035 3.5 X 3.5 I 
4 X w- 5 I 2 0.2 0.02 0.002 2 X lo-4 2 x 1o· 5 

I 
2 X w'5 I 1 0.1 0.01 0.001 I x 1o·4 1 X 10" 5 

l .4 X w-5 I 
I 0. 7 0.07 0.007 7. li lo- 4 · 7 X w-5 7 X lo-6 
I 

8 " .w-6 I O.!t 0.04 @.C04 4 X !o-4 4 X lo- 5 4 X l (l" 6 I 
7 ' lo- 6 I 0.35 0.035 0.0035 3.5 X lo- 4 3.5 X 10-5 3 5 X 10-.6 I 

I 
2 X 1o· 6 I 0 .I . 0.01 .0.001 1 " 1o·4 I X 13· 5 l x to- 6 

1.4 X 10-6 
I 
I 0.07 0.007 7 X to-4 7 X ro-5 7 X lo- 6 1 X 10-J 

8 X ro· 7 
I 
I 0. ()!. 0.004 4 X 1o·• 4 " w-5 4 X 1o·6 4 ' 10' 7 
I 

7 ,. w-7 I 0.035 0. 0035 3 5 Y.. ro- 4 3.5 X J0-5 3. 5 x 1o· 5 3 5 X 10" 7 
I 

2 ... 10"7 I 0.01 ~ oo-: l X 10"4 1 X lo- 5 l X 10-6 x to- 7 
I 

l 4 X ro- 7 I 0.007 7 ' lG- 4 7 X 1()-5 7 X to- 6 7 X ro- 7 7 .. 10-8 I 
8 x 10-8 I 0.004 4 ' 10'4 4 X 1o·5 4 X lo- 6 4 X 1o·7 4 X 10-S 

7 X w-8 I 
I 0.0035 3.5 " w--4 3.5 X 10·5 3.5· X lc-6 3.5 x 1o· 7 - ' , __ 

X lO-S 

2 X 10" 8 
I 
I 0.00! l X 1a·4 l X 1c-s· 1 X ro- 6 I X ro· 7 I X 10-8 

•. 4 X 10-8 
I 
I ' A 10-4 7 X w-5 X Hl-6 j X 10-7 I x 1o·8 7 X w-9 ' 

LJ4 
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TA&L£·4-30 {COncluded}. 

Ecosyst:em 
I Toxicicy/ Ecosystem RioacCUPUlacion Potential Factor Value Mobility/ I 

Persistence 
Factor Val\..~ I 50.000 5,000 500 50 5 0.5 

8 X 10'9 I 4 " 10'4 4 x ro-s 4 x 1o·6 4 X 10'7 4 X Hl-8 4 X 10'9 

2 x lG- 9 
I 
I 1 x 1o·" 1 x lo-5 1 x 1o·6 1 x to-7 1 x 10-a l x Io-9 

1.4 x 1o·9 
I 
I 1 x 1o·5 1 x w-6 1 " Io-7 1 x to-8 7 X 10'9 1 .,. 10·10 [ 

8 X .loclO l 4 " to-5 4 }; . lQ-6 4 x 1o· 7 4 " 1o-8 4 " 10'9 .\ X Io-10 I 
1.4 X 10-10 ' 7 " 1o·6 1 X 10'7 1 x 1o·8 7 X 10·9 7 x 1o·lO 4 X 10-11 

I 
I 

l 4 Y. w-11 . i . •7 x 1o·7 
7 " lO-a . 1 x lo-9 7 " 10-10 7 " w-11 7 " 

Io-12 I 
l 4 X w-12 I 7 X 10'8 7 X w-9 1 " 1o·1<1 J X lO-ll 7 x Io-12 1 X 10-IJ I 

0 r 0 0 0 0 0 0 

<;)Do not round to neores~ in~eger. 

£lt.UHG COD£ G5&CJ-;50-C 

L35 
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42.4.2.2 ·Hcumiousi¥DSI2qutJD/ity. · 

Asoigl1 the ..... factor value Cor-waste quantity lor the walolsbed u would be assipod in-Uz.2.Z Cor the driDidug water llueaL FAter this valae in Table 4-25. 42.4.2.3 Crdcvlotion of envirDDmeDIIll tbreat-IWSI2 characteristico fOctDr ct>tegory value. For the hazardous IIJbstaace selected for the watenhed. in sect1oa. U.UU. ase its ecosystem IDXIcity/mobility/peuis' • e factor value and ecosys--. bioacxmrndation 
~CactorvalueufollowoiDassipa valueiDthe--Cactor 
~.l'im, multiply the ..... ,_ 
IDXIcity/mobillt¥/~-valae and the-...... qalllltityfactor 
value Cor the waterShed. S1lbject ID a 
maxim""\ product af txto•. 1'heD amltiply 
this product by the """"'"""" bi~lionpolelltialfactorvalue for this: hnndau ·aubstauee. subject 1o a 
maQnnm pr:oductof1X101~ Based on this 
product. assip a value from Table 3-7 

.(...-z.u.tfiDthel!flVinlllmelltallbreat· 
wastec:bara<:teristica....,forthe waterShed. Enter tbe value iD Table.4-2S. 

42.4.3 EnvimDtneDIIll threat~ 
Evaluate the euviloiiDieUtal tbreat·laJsels factorcatesozy·fora watenhedusq one factor. seDSilive emhOliliieiJtL · 

42.4.3.1 SeJwilh:e-Evaluate sensitive_,. for tbe waler.lhed blued Gil tbree factors,J.evol I 
CODCelllralians J.evol B """""""'titms. .. d potential contamination. JlelmmjM which -
applies to eac:b 8eiiSitive en9iroament-as · 
specilied Ia seotioa4.1A.3.1. -· ... ooly thosesamples&ua.theSU!facowaterfD. 
water...,...taDdoalythoseba2arclous 
substaDces in such sampl<!$ thetmeet the conditions iD secl:ionJ 4.2.1.3 and 4..2.1.4. 

4.2..4.3.1.1 Levell concentratioDs.. Assign a value to this factor as specified in section 
4.1.4..3.1.1. Enter this value in Table 4-25. 

4.2..4.3.1.2 Level H conceJtlralions. Assign a value to this factor as specified in aection 
4.1..4.3.1.2. Eater this value in Table 4-25. 

4..2..4.3.1.3 Potential contamination. Assign a va1ue to this factor as specified in section 

4.1.4.3.1.3 with the llowiua modificatioc. Multiply the appropriate dilulion weisht from 
Table-~13 lot the sensitive environments in each type of.sm!ace Water body by the 
adjustment value oelected fn>m Table 4-27. 
aupeemed In -..,·4.2.2.3.1. Uoe the resaltiDs produeL DOt tbe nlue from Table 

. 4-13, aa tbe-wei8bt for the seusitive euvbGiiiDiiDts in that type of tnttfec:e wateJ" 
bodJ .. Do aot """"' this produet .. the 
-in-.!!:oboothevalueassipodin Table4-2S. 

4.t.4.3.1A· CDk:ula&m of BIJvimDtneDIDI threat.flugelo-fuelm' aztegory value. Sam the 
valueilorJ.evoJI"""""""'tioDB. Level n c:oaceatrati.oa aod. po_teatia!-contamjrpttion 
for the watershed. .Do-""""' thls sum to the .....at inteaet- Assip this sum as the 
-tal threat taJsels faetor cates<tY value for the watershed. Enter tlrls value in 
Table4-0S. 

4.2.U Calculation of envimDtneDIDI threat =>re forilwtnenbed Multiply the · 
..-.utaltbzeat factorcates<tY values for !.1rpb1rood of release. waste 
cbaraeteristies, ud targets for the watershed. 
aDd """"'the produet to the nearest latqer. 
Thea divide by 82.SOIL Asoigl1 the resultius value. subject to a maximum of 60. as the eoviroPmeatal threat score for the watershed Enter this ..... iD Table 4-25. 

U.S CDk:ulalion of ground water ID sur/tzoe waJer migrrJtion component score for . ~-the ...... for the three tlm!ats for the waler.lhed (that is. driul:mg 
waler, human food cham. and enviroomental 
threats). Ass;gn the resultius score. subject to a maximam. value of too. as the ground water 
to surface water migration component score for the watershed. Enter this score in Table 
4-ZS. • 

42.6 Caladation of ground water to 
surface water migration component score. Select the IUghest ground water to surface 
water migration component score from the watexsheds evaluated. Assisn this score as 
the ground water to surface water migration 
comporient scQte for tlte site, subject to a 

maximum score of 100. Enter this score in 
Table4-25. 

4.3 Calculation of sur{rzce water 
migralionpathwq SCOif!: lletenlline the 
surface water migratioa. pathwaf ICOte as 
follows: 

•lfoolyoaeofthetwo...ra.ewater misnlinll .... .,.....,.. (ovedaad/llood or 81"""d water to ...ra.e walelj Is scored. 
assip the score of that 1 N"' u lbe suzfaee waterJPiaralionpothwaysc:ore. • If both • ••m[ mmts ueiCCII'ed. select the bigberofthe _ _, ...... -
- Uti aud 4.%.&. Assip !bat"""" .. the ...ra.ewatermit!nliaapathWay score. 
5.D Soil Exposuze Patflwuy 

Evalllate tbe ion.._., pathway based 
on two llueats: llesideutpopulatiou threat aud aearby population lbreaL Evaluate beth threats buedonlbreefactorcategories: Likelihood of exposure. waste cbanleteristies. 
and - F;pe 5-1 iudicates the fad on included within each factor categoty for each 
type of llueaL 

DetemW:te the soil exposure pathway score 
(SJin terms of the factor category values as follows: · 

wh"'"' 

2 
~ IJ.EJ[WCJ(TJ 
i=l 

s.~ ---,;;;--
SF 

LE,~Likelihood of exposure factor eategory 
valUe for tlueat j (that is. resident 
population threat or nearby population 
threat~ 

WC. =Waste characteristics factor category 
value for tbreat i. 

Tt =Targets fadol' category value for threat i. 
SF ~scaling factor. 

Table ~1 outlines the specific calculation 
procedure. 
IIIWHO CODE .......... 
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TABlE 5-1.-SOIL ExPoSURE PATHWAY ScoRESHEET 

~ol-1. Ukelnood of Exposure 
Waste ClaacletbU 

2. TOIIic:ily. 3.--"""""" -4. Waste a.ar::teristics -~~~------~----------------------. ~ """"'"""' &a. \.ewell CuiWibdti:»US 
. fib.l.evef. c lllatiu6 ... ___ .. +.., 

7. Worta's 
8. 
9. T8fl'9ial Sensitive EfwirorotnaiiS 

10. Targets (ines 5 + 6C + 7 + 8 + 9) 
ResJdent Populdon l1wat Score 

·11.~-Tiweat(lines1 X4X1DI-----------· 

5.0.1 General considerations. Evaluate the 
soil exposure pathway based on areas of 
observed contamination: 

• Consider observed contamination to be 
present at sampling locations where analytic 
evidence indicates that 

-A hazardous substance attributable to 
the site is present at a concentration 
significantly above background levels 
for the site (see Table 2-3 in section 2.3 
for" the criteria for determining 
omalytical significance). and 

-This hazardous substance. if not present 
at the surface, is covered by 2 ~or 
less of cover material (for example. 
soil}. 

• Establish areas of observed 
contamination based on sampling locations 
at which there is observed contamination as 
follows: 

-For all so~s except contaminated 
soil. if observed contamination from 
th~ site is present at any sampling 
location within the source. consider 
that" entire source lobe an area of 
Observed contamination. 

-Fot contaminated soiL consider both the 
sampling location(s) with observed 
contamination frOm the site and the 
area lying between such locations to 
be an area of observed contamination. 

---

unleSs available information indicates 
otherwise. 

• If an area of observed. contamination {or 
portion of such an area) is covered by a 
permanent. or otherwise maintained. 
essentially impenetrable material (for 
example. asphalt) that is not more than z feet 
thick. exclude that area (or portion of the 
area) in evaluating the soil exposure 
pathway. 

• FDI' an area of observed contamination. 
consider only .those hazardous -substances 
that meet the criteria for observed 
Contamination for that area to be associated 
wil:h that area in evaluating the soil exposure 
pathway (see section 2.22). 

If there is observed contamination. assign 
scores for the reaideD.t population threat and 
the nearby population threat, as specified in 
sections 5.1 and 5.2. If there is no observed 
contamination. assign the soil exposurE! 
pathway a score of 0. 

5.1 Residertt Population Threat. Evaluate 
the resident population threat only if there is 
an area of observed contamination in" one or 
more of the following locations: 

• Within the property boundary of a 
residence. school or day care center and 
within 200 feet of the respective residence. 
scltoot or day care center. or-

• Within a workplace property boundary 
and v.-ithin ZOO feet of a workplace area. or 

.......... , .... 

---d i 
I 

----~ 

"' 
(bl 
(b) 
(bl 
15 
5 ,., 
(b) 

(bl 

100 
100 
500 

,., 
tal 
100 

1 
(b) 
(bl 

(bl 

, .. 

• Within the boundaries of a resource 
specified in section 5.1.3.4. or 

• Within the boundaries of a terrestrial 
sensitive environment specified in section 
5.1.3.5. 

If not, assign the JeSidentpopulation threat 
a value ofo. enter this value in Table 5-1. and 
proceed to the nearby population threat 
(section S.Z). 

5.L1 Likelihood of exposure. Assign a 
value of 550 to the likelihood of exposure 
factor category for the resident population 
threat if there is an area of observed · 
contamination in one or more locations listed 
in section S.t. Enter L"Jis value in Table 5-1. 

5.1.2. Waste characteristics. Evaluate 
waste charaCtelisti.cs based on two factors: 
toxicity and-hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for o~erved 
contamination at lhe site (see section 5.0.1}. 

5..1.2.1 TOxicity. Assign a toxicity factor 
¥alue to each hazardouS substance as 
specified in section .2.4.1.1. Use the bazardou!' 
substance 1.vitb. the highest toxicity factor 
value to assign the value to the toxicity-facto; 
£or the resident populatioO: threat Enter this 
value in Table s-1. 

S.1..Z.Z Hazardous waste quantity. Assigr: 
hazardouS waste quantity factor ~ue as 

specified in section Z.42.ln estimating the 
hazardous waste quantity, use Table 5-2 and· 
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......... _ ...... 
,, 

.. 

-_., 
-=:!" 

c 

A/13 

flZ A/ZJO. 
ft:t ·AJ34 

..... '~«!0 

seclion 5.1.3.1n estimating the number or 
-pie nw.soa....,e.tywilb anaJeii !>£• obsorved ....,)aliUDalioa,- the-·· in based on lhe.....,..or.-. 
multiply-~.., the.._ nUJD!ierOf_per_blbe 
""'""Y ia wbici. the ....,..,.,. ;,i located. = Le .. rr """"""""-. s.m the number or .a;-indMclual.oabject lo 
Leveiii:OII<iollratioas and multiplY lhllsum 
by W. Ailoi!P.> the =ailing pOdat:lu the 
value l'o<lbio --Eater IIIia wlue in Table 
5-L . . . s.Uti. Levelll~Sam.the """"""or NOldeot-iDdi>idusls oabjecl to LevelD _......._lloDOtiDc:lude !hose 
peOple abOad,·""""'" aotlorthe Levell CODCOJ:IrauOm ractor;Ass;p this ........ the 
valne for thiS factor.Eatorlhll value in-Table 
5-1. 
5.1.3~ Calculation of resident 

population {at;tDr liO/ue. Sam the factor 
valneel'o< Levell-....tratioas and Level n 
COIICOtllnltiom. Aosip lhlo ....... the 
residealpopula-- value. Eater this valudD. Table 5-L · 

5.1.3..3 Worken. .Evaluate this factor 
based on the number ofwodcers lbat meet 
the sectioa. 5:1.3 emeDa. Auign a value fOl' 
lbese wodcers using Table 5-4. Enter this 
value .In T~ble 5-1. 

• TABteS-4.-FIICTOIIVALUESfOR 
-WOAICERS 

...,_ .. _... 
0 
110 100 
101 tD 1,000 

where: 

D 
·ES~ :!: -S. 

i=l -

-..... 
0 
5 
10 
15 

St=Value{S) assigned from lal:!te ~-tci 
terrestrial sensitive environment t. 
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n~Num!Jeroftemstrial-.itive 
an~wme«<s meelillg sectiaa. 5.1.3 -Becaaoe lbe pathway""""' hued solely 011 

tem:slrialleiiSiiive-ts is limHed 
to a mayjmnm of tit. determi:ne lfae value £or 
the lelrellrial sensitive euvhGLiDeuts factor 
asl'cJiknoos: 

TAStE 5-5.-TERREStRIAl. SENSITIVE 
B1v111011MaiJS RATING VALUES 

TfllleSIIill-endi ww b 

• Multiply lbe values ass;goed to !he 
resident population" threat for likelihood of 
exposure(LEJ, wsstec:baraclerisUcs(WC). 
andES. Divide lite product by 8Z,50it. 

-If the result is 80 or less. assi3n the 
nloe ESu the te!restrial sensitive 
.-fact<itvalee. 

· ..JI lbe tesult ~ 60. calculate a 
value EC as foUows: 

. (60) {8>.500) 
EC~ 

ILEJ (WC) 

nSS~gn·the value ECas the terrestrial 
sensitiVe environments factor value. Do not 
round this value to the nearest interger. 

Enter l:be value assigned for the terrestrial 
sensitive environments factor in Table 5-L 

$.1.3.6 Colculalion of resident population 
targets factor category va/uf!. Sum Jhe values 
for the resident individuaL resident 
population.~ resou:n:es. and 
terrestrial sensitive environments factors. Do 
not round to the nearesr integer. Assign this 
sum as the large.ts bctor category value for 

the mident popu· tion threat Ea1er this 
value in Table 5-1. 

5.1.4 Calculation of resi'tknt population 
tbreat-=lt.lultipiJ lbe vulues for 
hkeliboocl of-waste cliaracteriatics. 
aad ....... forlbe- PoPulation threat 
aad-.... proclw:t to lbe ........ inte&er-
Assian this prodoct ...... resident 
population- ocore.l!nter this ..... ill . 
Table5-L 

5.2 NfiDI6r populalioll threat.lndwle ill 
lbe 1WIIby populalim cmly- iadiridaals 

· wholiveoraltiOIIdS.:hoohridunat-mile 
traveldistom:e of an·uea of oDserYed 
con••nrin•tiaa. at the lite and who do not 
meet die aitedaliltie&identindlvidaalas 
spec;j;ed in aectiOn 5.1.3. . 

Do·JIO! CO!IIider...U of observed 
contamfaatiort thalhve an aUra.ctivenessf 
accessWility ra-vulue ofO (..;.section 
5.2.L1) ill evalaatiDg the 1WIIby population 
threaL . • 

5.2..1 lilrelibood .of exposure. Evaluate two- rot the likefihood of exposure 
factor calegoly Ior_lbe nWby population 
threat: attractiYeoess/e...,.,.lrTrt.y and ouea 
of Contamination. 

5.2..L'L Attractlvenessfacceuibr1ity. 
Assign. vulaefor-/ 
accessibollty from Table 5-8 to each area of 
observed -·lion. exclwliug aoy land 
used for -..... Select lbe Dlgbest vaWe 
~ssigned to the areas evaluated and use it as 

· lbe vulue for lbe attractiveness{ accessibility 
factor. Enter this value in Table 5-t. 

5.2.1.2 Areo of contlllllbJation. Evaluate 
area of contamination based on the total area 
of the areas.bf observed- contamination at the 
site. Count cmly lbe ...;.(•) !hat meet the 
criteria in sectioa S.O.t aad that receive an 
•-c:tiveneos/accessibilityvulaegreater 
than 0. Assip. vuloeto this-from 
Table 5-7.&ter Ibis wlue in .Table 5-1. 

TABLE &-6.-ATIRACTIVENESS/ 
Ac!::EsstBIUTY VAWES 

Designated •eaeaticwtal area ___ _ R- used b-...,.._ (f« 
_...._ __ _ 

Ac:cas:sille .and triJJe tweatboaf area 
ffar exampfe. vacant lois ln Dlban -Modeiately accessible- (may ha\1'8 some 
access in_ ... wMilllts klr example. 
graveiJOad).. wiltt sene J1Ub1ic reoea-
~-~~-------------1 Sli!lhDf accesstie (fer example. ex-
tremely rural 8RI8 '4Wilh nO road im
provemern). with some public reaea
~--.....:·-------i 

Accessible, *th no PIMc- ceaeatiDn 
use 

Suirounded by maintained fence eM" 
c a • · aticn oJ CNintaiAecJ fence. an6 

~ .. ~:·:~~·;;;,;;~~~;! P.JysicaHy n · ro public.. witt! ro 
evidence of putJi"IC reaeation use--

--
100 

75 

75 

50 

25 

10 

5 

0 

TAStE 5-7.-1\AaOF C!lNTAMINA110N 
FACJPRVAWES 

Total._al .. _rrl_l......., 
· · oontaaclnalicwa _..laeO vail8 

Leis lhln or eQUIIID s.ooo s G<-.-5.1100·- . 2!> ~ t.n 125.000 ID25D.OIIO 40 ---·- .. Grellar .. 3l5,DOO 10 SDDJJOO 80 
GrealeriiD~ too 

5.2.1.3 l.iblihDod .,~ foctDr 
""*'8fH7 Niue. Allip a vulae from Table 
5-atoJilefih!;Wof.-- .• 
ca'-Y.IIueden lbe vulaes ass¥Jecl to the 
altra<tiveness/ accessibility and <na of 
contamination factors. Enter this value in 
Table s-t. 

TAIILE 5-3. -NeARBY PoPulATION LIKELI
HOOD OF ExPosuRE FACTOR VAWES -.. Attradioaes/.+ Hit) 

contamina!ion factcl" --- tOO 75 50 25 10 •I• 
I 

too 500 500 375 250 t25 50'o 
80 500 315 250 125 50 250 
60 315 250 125 50 25 5 D 
40 250 125 50 25 5 5 0 
20 t2S 50 25 5 5 5 0 
5 50 25 5 5 5 5 0 

5.2.2 Waste characteristics. Evaluate 
waste duuact:edstic:s based on two factors: 
toxicity andhaiaidous waste quantity. 
Evabtale only tbose hazardous wbstances 
that meet tbe criteria for observed 
contamiDatioa (see aection 5..0.1) at areas that 
can be....,.dmatlracliveness/ 
accessibility ..._value-than 0. 

S.Z.U Toxicity. Assip alul<icity factor 
value as specified iD. sectioD 2.4.1.1 to each 
hazardous sabs&aace meeti9a the criteria in 
sectioa. 5.22. U3e the ba:z:au:duua snbrtance 
with·lfle bipest1oxicity .-.-va~oe to 
.......... -talne to lbe lul<icity- rot the 
neadJr population tlueaLEoterdds value itt 
Table5-L 

5.2.2.2 H=nfous waste quuntity. Assign 
a value to lbe hazardous waste quantity 
factot as specified in secticm 5.122. except: 
c:oosider cmly those ..... of observed 
contamination that can be assigDed an 
attractivenessi accessibility factor va:lne 
greater dum 0.. Enter the value assigned in 
TableS-L 

5.2..2.3 Calculation of MJSte 
chanu:ten.tics frzctor CtJ/J!gfPY wlue 
Multiply the toxicity and hazardous waste 
quantity factor values. subieCt to a maximum 
product of tXtO •. Based ou. this product 
assign a vulae from Table,_,. (section 2.4.3.1) 
to the waste cbara.cteristics- factor category. 
Enter this value ia Table 5-1. 

5.Z.3 Targels. Evaluate the targets factory 
category fot the nearby populatioa threat 
based on two factors: nearby individual and 
population within a t·mi1e lravel distance 
!rom the site. · 

5..2..3.1 Nearby individual. Hone or mor 
persons meet the section 5.1.3 criteria for & 



REFERENCE 1
Page 123Federal Register·/ Vol 55, No. 241. I Friday, December 14, 11190 I Rules and llegulatfuns 

resident ~dividual. assip thil factor a value of 0. Enter this vahte. in Table ~L · 
If no penoa meets t.be criteria for a residentiodi..;.n..l. delenoiuelhesh«<ess travel~ fmm. the lite to 8DJ rftidence 

or ocboolln determioiDs lhe travel distance. measure the-shortest ovedaddisbmce an . ind:Riidual woald travel from. a residence or scbri to lhe ,.,...., .... of observed 
COIIIallliDatioa for lhe ate witlrm 
•111a-(a...,.ihitity faCtor value greatordwtO.IflheleU1!aeabual.barrie<o 
.to ~rave~;........, IIMitrave~-ulhe st.>i1est~ __ li<!m lhe·. 
resiolelta.ooiCbool tolhe area Of -.ed ooolanrin•<ioa.lf.......all>aaiela.eidltt(Or example.atM<j.;·-tho·-·

·asthe <hortest:otraiabt.Jiae- 1rmD lite residmce oriCbool to lite-aossiDg 
point and &om there aslhe-•traishl· line- to lite .... ofoboened rontamieidion. Baa8d on theSbor.test--travel diStimce. ~a value from Table !HI to the nearest individqal factor. Enter this Yalue in T<ible~t: · 

TABLE 5-9.-NEAASY INDMOUAl FACTOR 
VALUEJ 

.. ~ a..,... o1 o B one ar more persons rneet · the $ediOn 5.1.3 criteria lor residant inchicllal 

5.2.3.2 Potm/Dtios within tmile. De- the Jiopulation within each travel ltistanceca-ofTableS-10-·<:..tnl .. ·· reoideatsand-··-withb>thislnmlltistance.Do-Utdade 
those poop1e alreadJ....intedm the resi<lem population-·- travel distaoc:es as specitied in sedion5.2.3.t.. 

In estimaliDg residential populatioo. when 
the estimate is-hued on the !Uilllber of • ,...,.w....., multiply each residence by lhe 
average -n~ of persons-per residence for the aJunty -in which the·resideace is Joca&ed.. . 

Based 00 the IIUIIIbetofpeople included 
witbiD a travel~ ealepXY. assign a dis......-pted population value fen- that 
travel·distaoc:e &om Table 5-10. 

Cal<ulate the value for the population within 1 mile factor {I'Niasfoi!Gws: 
1 3 

PN=- l: W 
tO i=l 

: TW 5-10.-0tSTANCE-WEIGHTED l'oPULA119N VAWES·FOR NcAAsv Pof'tn.A110N THREAT' ...,. 
:; 

~ ol.,eope wiltlin the 1r.MII1 ~ calegOfY . 

r....,.~~(- . .. 
,-, (0 10f0> "301b t:001 to 3.®1- 10.001 ""-""' 100.001 . 300.001 

·. .., 1'10 10 1l1030" 100 300 1.000. 3.000 10.000 
... .. .... " ....... 100.000 - 1.008,000 Giaasar ... b to ~--· ; 0 ·0:.1 o .• 1.0 4 13 41 130 ... 1;303 '~ l 13.034 

Grear.1twn%. ID .·· •:·. · 0 0.05 02 0.7 2 7 "' 65 """ 652 2.041 6,517_ 
_Glea&er:lhan ~-b t ·- · .. •• 1>.02 0.1 0.3 1 3 10 33 102 326 1,o:!O .· 3258. I 

• ~ the llUlQber Of people PI9SE'nt )fllithin .II lr<M!I dislanoel categOfy to nearest inlegf:w. Do not round the a::>signed ·dsiai = u_ciyliCISd .poJ:Ufalion vahJe to 

.5.2..4. ColcuJotitmofnewby/H}pii/Gtion threat score. Mttliiply the vaNes- fat 
likelihood of exposure.. waste-~eristics.. 
.and Ia- for 11.-..Jtearby popu!atiiio. threa~ """""""'the proc~tt<;t .,lhe_ mteser. Aos;gu.th;a produ<:t as.lhe Jtearby population threat score;. Enter this score iD Table $-1.. -· 5.3 ·.·CalCulation of 8lJil eJCfJO$Ul'e. polhway score.·Som·the.roSidentpopulatiOil·threat 
.. ..,... .00 the Jte8rby population threat '""""· and divide the sum by·8Z,50Q.;,Assign the
resulting value. subject .to. a maximum of-100. as..the soil ~we pathway score {S.}. Enter this score in Table. s-t. 

6:.0 Air Migration P=lthway 
E\o"'&luate tl:!,e air migration pathway baSed · on three_ factor catqories: JikeJihood of release. waste dtaracteristies. and ta.rgets. F"tgitte .&-1 indicates the £actors included within ~aCh factor Category.- · 
Determine the air ~lion pathway score (SJ m·tenns ofthefactorcategOtyvalues as folloWS: · 

where: 

(LR)[WC)(T] 
S.= 

SF 

LR=Libilihood of release factor category 
value. 

WC=-waste tharacteristics factor categocy value. . ' . 
T =Targets £actor categoty value. 
·SF= Sca.llng factor. 

Table 6-1 outlines the specific calculation.. 
procedure. 
8IUiaii CODE~-
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Likelihood of Release (LR) 

Observed Release 
or 

Potential to Release 
Gas Potential to Release 

Gas Containment 
Gas Source Type 
Gas Migration 
Potential 

Particulate Potential to 
Release 

Particulate 
Contairunent 
Particulate Source 
Type 
Particulate 
Migration ~otential 

BILLINQ CODE 6560.50-t 

Waste Characteristics (WG) 

ToxiCity/Mobility 
• Toxicity 

Chronic 
• Carcinogenic 
• Acute · 

• Mobility 
)( I • Gaseous Mobility · 

• Particulate Mobility 
Hazardous' Waste Quantity 
• Hazardous Constituent 

Quantity 
• Hazardous Wastestream 

Quantity 
• Volume 
• Area 

\ 

FIGURE 6·1 

Targets (T) 

Na•ra~t Individual 
Population 

· • Laval I Concl!ntrationa • Level II Concentrations 
• Potential Contamination 
Resources 

X I Sensitive Environments 
• Actual Contamination 
• Potendd Qoptamination 

OVERVIEW OF AIR MIGRATION PATHWAY 

I 

f 
f -~ 
~ 
w 
~ -
l 
I 
ji;: 

i -i 
l 
i 
f 
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8..1 LiltJ!JiJtood of &lease. Evaluate the tikelibogd of release feet« category in tetms of aD observed release fac::o. 01' a potential to releaJe:factor. 
6.U . Observed n>leose. Establish an observed release to the atmi>sphere by demODSiratiag that the site baa-.ed a hazardous -...ro the at:no&pbere.·Base ttris-demoDWa1:ic:D aa either. . 
• ---IIIOterial {for ~....-.le matter) that contains one or more bUardoua 8dbatan:cet hal been seen enterintthe atmosphere directly. When 'evidence suppotts the infermce of a Jelease of a material that contabls one or more hazardouS subatanc:es by the aile to the -

2.tmoSpbere. declonstrated adverse effects accnnmlated with tl:tat release may be used to establish an observed release. 
• Chemi::al analysis--an analy9i& of air samples indicates that the coneentratiou '()[ 

embiect !.azardous s-ubstaoce(s) has inaeased ~tly above the bac:l<8round ~tion fortlte site [see section 2.3). Some portion of the significant increase must · be attn:Dntable to the "Site to establish the observed release. 
If au obsen.ltd release can be established. assign an o&served. f'dease factor value of SSO. enter this value ill Table 6-1. and proceed to ~n 6..1.3. Han observed ...lea8e cannot beestabl;abed. _ .. 

ob~ed release factor value of 0. e:ater this "-alue ir: Table 6-1. -and proceed to sec:tioo 6.12.. 
6.1..2. Potentiel to release. Evaluate ,otential io rd. ease ODly if an observed release cannot be established. Detmnine the potential to release factor value for-the ate 

by separately evaluatms the ps -lial to release aud the parti.:alate pot<oUalto release for each aomce at the site. Select the 

-..... 
550 

500 
500 
500 ... 
tal 
(a! 
100 

50 

lbl 
lbl 
tbl 
tbl 
5 

{c) 
(e) 
(e) 
tb) 

! lOOt 

--

highest pot...;.~ to leleaae value {eilher gas orpsrticulate}ia""'oted!mthe....,... · evaluated and assigD: tbat-valde RS the site 
poteolial to ..Jeaoe r.- value .. specified below. 

&.1.2.1 Ccs potentitzl to release. Evaluate 
gaS poteotialto re~e ... for those- that containgaseOUshu:ardous.~t is. those hazardous aubsta.Dces with a '\o-apor pressure greater_thuweqpal to :w-•toa. 

E,-afuate gas poteatial to~ for each source based oo three factors: gas 
containment. gas source type. and gas. 
migration potentiaL Cak:Wate the gas 
potential to release value as illustrated m Table 11-2. Combine ....... with similar characteristics into a siDgle source in· 
.evalttating the gas potential to release factors. 

TABLE S-2.-GAS PO TarnAL TO RElEASE EVALUATION 

• Enter a Sotm::e Type liSted in Tabfe 6-4. 
b Enter Ga$ Containment Factor Value f:"om sec1ion E 12.1.1. cEnter Gas Source T)l!'6 Factor Value: from se=ion 6.1.2. t.2 . .. Enter Gas Migt'a!ion Potential Fackr. Value ~n secton 5. :.Z.1.Z. 
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51652 Federal Registlor 1 Vol. 55, No. 241. / Friday, December_14, 1990 / Rules and Regulations _ 6.1.2.1.1 Cc~s containment /Assign each souru: a value £rom Table 6-3 £orgas containmenl Use the lowest value from 

Table 6-3 that ap,....ies lo the JOW'Ce, except: asstsn a value of tO if there is evidence of 
biogas release or if there is ao active fire within the source. 

TABLE 6-3.-GAs CoNTAINMENT FACTOR VALUES 

- &..1.2..U Gas. source type. Assign a value -for gas soarce type to each tource as follows: • DetemdQe. iflhe.source meets dte - -llliaimula..sb:e reqGiremeDt based·on the sourCe .huardous waste quaotity value- (see section 2.u.t.s).lf the aource receives a source hatardous Waste quantity value of O.S or more.~the source to meet the minimum:size~l • If the soun:e meets the minimwn size requim:J:Imt. assign. it a value from Table&-4 for gas source type. 
• If the source does not meet the D:wwnum. si%e requirement. aSsign it a value of 0 for gas ·=we. 
If no source at the site meets the minimum size :requirement. assign. each source at the site a value from Table 6-l for gas source type.--

TASt£ 6-4,-SouRCE TYPE FACTOR 
VALUES 

""'""'-
Assigned ..... -Gas ...... 

k1Ne fire 
14 30 """',..____ o-:- 10 22 "= .. - lbUried/jbelow' • Ev;deoce o\' biogaS ~ -· 93 22 • No eW:ience of biogas refeasa f 1 22 CQntaiJ1efs or tankS. not elsewhere 

""""""'-----·---· 28 14 Contaminated soil {excluding land treatmQnt) • 19 22 lan:i!am\/fand treatment___ "' 22 

TABLE 6-4.:....sout.cE TYPE FACTOR VAI.IJES:"-Concl . 
.. -..... ........ _ -/ Gas -""""" •EWdenceOI----:-c- 33 22 

.... _ .. ___ 
11 22 -• Tailings pie • 28 •Scnlpmetalorjunkj;le- • 17 ·T-... • • • Qlamicat waste 11 28 • Othw .... PieS 17 28 ....... - --•E_ .. __ :-- 33 22 . .,.-..,,.-~c 11 22 ...--!nolburiodl I -• D1y 

19 22 • Olhor 28 .o Other types of souroes. not .. -- 0 0 

8.1.2.:1.3 Gas mzgration potential. Evaluate this factor for each source as foUows: • Assign a value fat- gas migration potential to each of the psecNS hazardous substances assOciated with the source {see section %.2.2) as follows: 
-Assign values from Table &-5-for vapor pressure and Henry" a constant to each hazardous BUbstance.lfHenry's constant cannot be detenained for a hazardous substance. assign that hazardous substance a value of 2 for the Henry's constant component -sum the two values assigned to the hazardous substance. 

--
10 
10• 
10' 
0 
1 
0 

0 
3 
7 

=~ 
3 
7 
7 -- 10 

l 
7 
10 
7 

0 
3 

-B.ued onlhis sum. ossisn lhe hazanlou> substance a value from Table 6--6 for sasuiiv-otioo poleotiaL 
• Assign a value for gao Jlligratiorr potential to eachsoan:e asfoDows: 

-select three hazardous substanceS ass0cial2d. witb the SOurct: _ . -~--three,...... hazanlous S\\bstancea can be associated with . the ooun:e. select three that have the-h\shest gas migration potential ·-· -~ fewerlhan three gaseous ha%ardous substances can be associated with a source. select aU oflhem. 
-Average the ps migration potential values .,.;goed to lbe oel£cled ha:zanloos--Based on ttns· average value. assign the SQUt(;e. a gas rzngra1ion potential value from Table !i-7 . 

TASte: 6-5.-VAWES FOR VAPOR 
PRESSURE AND HENRYS CONSTANT -"""" 

3 
2 
1 
0 

3 
2 
1 
0 



REFERENCE 1
Page 127

Fedelal ~_/ Vol. 55, No. 241, I Frid.ay,. December 14. 1990 I Rules· and Regulations 
TABLE 6-6.-GAS MtGR<noH PotamAL 
VAWES FOR A HAZARDOUS SuBsTANCE 

~-;;;L~-----··--·--1 301"4 • .__ 
S or6--------·---

0 
6 
11 
17 

T.ASLE 6-7.-GAS MIGAAnoH PommA1. 
VALUES FOR THE SouRce 

0 lo-< 3 
3 to-< 8---------.:.. 

-..... 
0 
6 

TABLe 6-7.-GAS MOGRAn<"' PoTEtmAL 
VALUES FOR THE SoURCE--Concluded ....... .,gas-- !-values lOr lhre8 flalatdouf ~ 9--· 
~.tom~r---------1 :~ 

a tf fewer 1tlan 1t'lree ~ SWStanoes can be assoc:ialed wilh 1he SCUQJ, compuit ....... based.anly on Chose tmanb.IS subistancBs 1hat can be astOCia!e4 
6.12.1.4 ColcuJodon Of 8fU potential 10 

release vafae. Det.rmine lbe gas potential to 
release value ror each SOUi're u illustrated in Table 6-Z. For each source. sum the sas 
source type faCIOr value and gas migration 
potential fador value and multiply this sum 
by the ps cootairunent factor. value. Select 
th~JUsheot prodw:t calculated for the oom.es 
evatuated and assign it as the gas potential to 
releaSe value.B the site. Enter1his value in 
Table&-L 

6.1.2..2 Particulate potential to re.'ellse. 
Evaluate particulate potential to release for 

those SOU!'Cei" that cootain parttculate 
hazardDWI substances-L'lat is. those 
hazardous substanceS with a vapor pressc.""e 
less than or equal to to-• torr • 

£valuate pa:1iculate potm.tial to release for 
each source based on three factors: 
parti>::UI.ate contaimnent. partka!ate s;JUrce 
1}')10. and.portic;olote JDiSratloo poteutiaL 
Calcu\ale the ,articulate potential to release 
value as illustrated iliTable 6-8. Co!Jlbine --eourceS with smillar cbaracteristicllnlo. a 

. 3ingle sou.rce iu ewluatln,g the particulate 
potential to release factors. 

8.1.2...2-1 Poiticu/ate cont/lbullenL Assign ·each somce a vaiue from Table 6-0 for 
particulate containment. Use the 1owest va!ue 
from.. Table 6-9 that applies to the source. 

tU.2.:U PorticulateSI)Urce type. Assign a 
value for particulate source type to each 
source in the same IJt8DJleJ' as- specified fur 
gas aourcea in section 8.1.%.1.2.. 

6.l..Z.Z.J ParticDk1te n:Ugrotion potenlicl. 
Based on the site location. aSsign a value 
from F'~g1me 6:-2 for particnlate migration 
potential Assign this same value to each 
soiJt'Ce at the site. 

TAStE 6-8.-PARTlCULATE PoTEHTlA!.. TO RELEASE EVAWATION 
·. . ............. 

~ ..... - """"""'" """"' 
"""= ....,.,.,. coraailw'*lt 1actor. -- """' ...... _...., . ..... ...... ..... 

i A b" c IB+Cl AtB+C) 
1 .• 
2. 
3. 

l 4 

--5 .. 
- b 

7. .· • -
Panicuiate ~ SO.Release Factor Yalue-·(Selec:t Highest Parti;l.:late Source Value) 

• Enter a Scuce-~ listed 1n Table 6-t. •enter ~ContaRaenc Foc&ot vasa trora section s..1.2..2...1. cEnter ParflcUa1e Soun::e 1)'pe Faelor Value from ser;tion 6.1..2.2..2. ·d Enter Perticulale t.ligmic» Potential Factor Value from sadion 6.12..2..3. 

TABlE 6-9.-PARTICUI.ATE CoNTAINMENT FACTOR VALUES 

Sot.-ce a~ntains only particulate hazaJdDus atJslanc::es t.o1ally CO¥efed by liquids ·- . All situatiOns except thoSe s:pec;ifically-listedbalow ~§~§§§§§§§~-~~~~~~~=-~ SoufC&Sibscantialty surrounded by~ windbreak and no OIMf eult#itWIIGnt .specific;ally described in ttjs. ta:b19 applie:$ Source covered wilh essentially &rpenr at'a, ni!JUiadY~ r:laintained ccwer ---------~--~- <COntaminated SOil cowr > 3 feet 

• Source .substantia~~)' vegetated with llnle ~£no~e~·~OtS~"'~""'~-========================= 
• Source lightly v~ 'Mth muc:tt exposed soil .• .. Source substantiaJty devoid ot "Vegetation 

Uncontaminated SOil t:::OWJr ~ 1 toot and s; 3 feet • 5our"ce heaYity vegetlted with essentially no exposed soil: 
-Cover soil type resistant lo gas,_migtation ·-------·----------------·--·------------------
-Cover SOiJ type not resistant to ge5 migration 4 Of U!"dti'IOMt . 

• • Source 5UbstantiaBy vegetat.Ed with litlllt ~ soii and cover soil type~ 1o gas migration· ----------------1 . """"---------·-· ,_____ ---------·----··---· Unc:ontanWdlled soif cover < 1 foot 
: ~heavily Yegetated with esser.tiaUy no ~soil and cover SOli tvpe tes1stant to gas migration • --------------------: Totalty or partially encloSed within-~ i!\1act bui\di~ and ~-~~At spec:ificattf ~in this tab!e -app~-====-=== Source consists solely of containers: • All eontainefs contain oaty liquids ___________________________________ .;... ___________ ····-·····-------·-······----• AU contlinefs ints:ct. sealed, and tetany protected from weelher.by rngularty inspected. maintained COYer----·-·----····-------------··----• Aft containers intact and $ealoo . - . -- ···- - . - -- -------··-. """" 

• Consider moist fine.gfainecS and satura16d co~asned SOilS re">~Stat~t to gas rR!gfabGo. Cons«<er a1t other SOliS RonresiSt<lnt 
fLUNG COO£ ~$0-M 

... 

-

Assigned ...... 
10 
0 
7 
0 

0 
l 
7 

' 7 
7 
10 

7 
10 
7 

0 
0 
l 
10 



REFERENCE 1
Page 128

51654 Federal Register I Vol 55, No. 2411 Friday. December 14. 1990 I Rules and Regulations 

Cl) 
w 
3 
~ 
a: 
§ 
lf 
..... 
<( 
j: 

NZ .ow 
wo a:o.. 
=»z 
S!o 
IL-

~ a: 
c:J 
20 
w 
~ ..... 
:I 
0 

~ 
if 

<0 



REFERENCE 1
Page 129

Federal Register I Vol. 55. No. Z41, I Friday, Deceinber 14, 1990 I Rules. and Regulations 51655 

FIGURE 6-2.-PAATlCULATE MIGRATION 
POTENTIAL FACTOR VAlues-CoNCLUDED 

Hciwaaan Islands -·------~·:-...... 
Uhuis. Kauai -P<ldfic tslands 
Guam------------
JoMslon -----------1 Koror·lsJand _ _:. ___ _ 

"--------
=-~Samoa-Ponape""""'--------1 TRJJt. Caroline lsland$. ____ __c_ 
Wake Island------
Yap lSland..~------------

AJoska. 
-----·-··------· AnneUe.- ----""""'·--·------·-------------1 ...... __________ _ 
~~--Cold !lay . F-. Gulk8na 

""""" Juneatt 
King-------·--------K-----------------------------St Paulls!and.------r-.. ________ _ 
~~==~~===-Yafurtat _________ _ 

American v~ lslaf1ds St CfoOt ___________ _ 

SL John..~------·-·--'· StThomas----------Puerto RiCQ 
-----------· eoooso _____________ J 

~~-==:=---==:! tsabe!a Stafioo _____________ , Ponce ____________ _ 

Son Juan------··- ---j 

0 
17 
17 
17 
11 
17 

• 17 
0 

• 0 
0 
0 
0 
17 
0 

17 
0 

17 
17 
17 
H. 
17 

• . 17 
17 
11 
0 

11 
0 
17 
17 
11 
11 

• 17 
0 
0 

17 
11 

" 
6 

• 11 
6 

" 17 
11 

For site locations not on Figure 8-Z. and for site locations- near the boundary points on Figure 6-2. assign a value as follows. First. calculate a Thomthwaite P-E index using the follo"--ing equation: 

12 
'FE= E 115 [Pi/ (T[lO) ]1°1• i-l 

wner-e: 
PE= Thomthwaite P-E index.. 
P, =Mean monthly precipitation for month i. 

in inches. 

T,=Mean.moathly teniperatw:e·for month i. in degrees Fah...'"ellbeit; £or any month baving a meaD mOnthly 'teoiperature less than ~4 ?. use 28.4 ?. · · 
Based on the calculaled Tbomthwaite· P-E ~ essip ·aiiOUI'Ce Particulate migration potential value to the site fro~ Table 6-10.: . Assign this same value to eaCh souice -al the site. · 

TABLE 6-10.-PARTICUI.ATE MIGAAllOK 
PoTENTIAL VALUes· 

G~Oan~~150~============~ 85 to 150--: 
50 to les:!tttiatl 85 -----·-Less~ 50.--. -------

0 

• 11 
17 

si..z:z.4 CalcuiaUon Of particulate potential-to release Valuii. Detennirie the particulate potential to release value for each sautee as illustrated in Table 6-8. For each source, 3WJl its Particulate source -type factor value ·and particu1ate Diigration p(?tentiaJ · factor value and multiply this sum by its particulate conta:Uunent factor-value. Select the highest product calculated for the sources evaluated and assign it aa the particulate potential to release-value for-the site. Enter the yalue in Table 6-I. 
6.1.2..3 Calculation of pofel!titil to release factOr value for the site. Select the higher of the gas potential to release value 8:s$igued in section 8.1..2...L4 and the parti~~e potential. to .release value as-signed in section 6.1.2.2.4. Assign the ·value selected as _thee site potential to release factor value. Enter this value in Table 6--L 

'6.1.3 Calcul6tion of likelihOod of releose factor category value. If an obserVed -release is established. assign the observed release factor-value of 550 as the likelihoOd of release factor- category valne. Otherwise. ·assign "the site-potential to release factor value lhJ- the likelihood of release factor category value. Enter the value in Table &--1.. 
6.2 Waste characteristics. Evaluate the waste characteristics factor category based on two factors: toxicity/mobility and -hazardous )Vaste quantity. Evaluate only those·haza.tdous substances available to m.jgrate from the SOIUCes at the aite to the atmosphere. Such buardous Substances inClude: . 
• Hazardo118 substances that meet-the criteria for an ol:iser:ved rele"Bse to the atmosphere. 
• ·All.gaseous hazardous substances . associated with a sOurce that baa a gas. containment factor value greater tlian 0 {se-e fl-eCtion Z2.2. z.z.a. and 6.1.Z.1.1J. 
• All particulate hazardous substances associated with a source that bas ·a 

particulate contairun·ent factor valu~ greater than 0 (see section 2.2.2. :?..2.3. BDd:8.1...2-Z.l). 8.2.1 Toxidty/mobi·"ity. For each 
hazardous substance. &ssign a toxicity factor value. a mobility factor velue. and a 
coinbi.ned toxicity/mobility factOr value as specified below.Select the toxicity/mobility. factor value far the air migration pathway as specified in section 62.1.3. 

8..2..1.1 Toxicity. Assi3n .a toodcity factor 
valae to each hazardous substance 'as 
specified. in eectio.n Z.4.t.l. 

6.2.1.2: Mobility. Assign a mobility factor 
value-to each·haztudous substance as . ronow~ · 

• Gaseous hazardous substance. 
-AssiJD a mobility factor value of _1 to 

each gaseous hazardous substance 
that meets. the cri~ for- an observed 
release to the atmosphere.· 

-Assiln a mobility-factor""""' from 
Table-6-11. based oa vapor pressure. 
to each gaseous hazard0111 substance 
that does not meet the criteria for an 
observed release. 

• Particulate hazardous substance. 
-Assign a mobility factor value of 0.02 to 

each partia.date hazardous substance 
that meets the criteria for an obsetVed 
release to the abnosphere. 

-Assign. a mobility factor Value from 
F~BUM 6-3. based on the site's location, 
to each -particulate hazardous 
substance that does not meet-the 
criteria _for an observed release. 
(Assigri all such particulate hazardous 
substances this same value.) 

-For aite IOcatiom not on -F"lgllre 6-3 and 
for- aite Joc8tio.OS near the boundary 
points on Figure 6--3, asafgn a mobility 
factor Value to each p~rticulate 
hazardous substance tM:t does not 
meet-~ crl~eria for an observed 
release as follows: 

-CafcuJate a value M: 
M=O.ot82 (U'/[PEf') 
where; 
U=Mean aYerage annual wind 

· speed (meters per second). 
PE= Thomtbwaite P--E index from 

section 6.1.2.2.3. 
-Based on the value M. assign a 

mobility factor value from Table 6-
12 to each particulate hazardous 
substance. · . 

• Gaseous and particulate_ hazardous 
substances. 

-For- a hazardous substance potentially 
present in both gaseous and 
particulate forma, select the higher of 
the factor values for g~s mobility and 

. particUlate mobility for that substance 
and assign that vaJue as the mobility 
factor Value for the hazardous 
substance . 

6..2.1.3 Calculation of toxicity/mobi!J!Y 
fat;;tor.v_alue. Assign each hazardona 
substance a toxicity/mobility factor Value 
from Table-.6--13. based on tbe values: 
assigned to-the bazardoll8 substance for the toxicity and· mobility factors. Use the 
hazardous substance with the highest 

· toxicity/mobility-factor value·to ass1gr ,. 
...due to the toxicity /mobility factor for the 
air migration-pathway. Enter this value in 
Tablefi-1. 
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TABLE 6-11.--GAs MOBIUTY FACTOR 
VIWJES 

V8;JOC pressure (Ton) --·-
1.0 
"02 
om 

TABl£ 6-11.- AS Mosourv FACTOR 
VAWEs--conctuded 

Grealer than 11r' 10 1 o-s 
~ 1han or equal to 1tr" 

-...... 
ll002 
0.0002 

•Do not n:JUnd ID ~integer. 
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Hawaii 

.0008 

Puerto Rico 

JJ002 

q_. 
Jl002 

• Do not round lo nearest integer. 

BIWHG CODE 6560-5Q..C. 

FIGURE6-3 
PARTICULATE MOBIUTY FACTOR VALUES• 

(CONTlNUED) 
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FIGURE 6-3PAATICIJI.ATE MOSIUTY 
FACTOR VAWes-CoNTINUEO 

I~ -..... 
11.0002 
0.002 

. 0.110008 
11.0002 -C>liOII08 
o.Oiioo2 
0.110008 

. OJXI2 
0.110008 

FIGURE 6-3.-P•<mCIJI.iiTE MoaiUTY 
FACTOR VALL -s--CoHCluDED 

r-......... = ..... 
American VIrgin Islands 

SL CnlO< 0.00011 
SLJohn -- 0.0002 
SLThomas -0.0002 

-:-

TABLE 6-:12.-I'ARTICUI.ATE MOBIUTY 
FACTOR VALUES 

.. I ....._, . ....... 
Greater than 1.4 X 1o-s 0.02 
Grealer lhan 4.4 X to-' 

1;4 X 1Q-' O.ootl 
Greater lhan 1.4 X 10"""1 

4.4 X to-a 0.002 
Gfeater 1m 4.4 X 10-.to 

1.4 X 1Q-1 0.0000 
Gtealer ~ 1.4 X to-• tO 

4..4 X 1o-! Q.0002 
Gmdar than 4,A X 1o-1 

tAx ur• O.llOOOII 
less than or~ 104.4 X to-•_ 0.00002 . Do not round to nearest intager • 

TABL£6-13.-TOXICITY/MoaiUTYFACTORVALUES" ---
. 

1.0 
0.2 
0.112 
o.poe 
0 

•• 0 o..._ 
0. 

• Do not ltiU'Id to~ inleger. 

6.2.2 H~ous Waste quantity. Assign a 
hazardous waste quantity factor value for the 
air migration pathway as specified in section 
2.4..Z. Enter thia value in Table ~1. 

6.2.3 Calculation Of waste characteristics 
.factor category vaJrie.. Multiply the toxicity I 
mobility factor valy.e and tfur~Ous 
wast~ qlUlDtity factor vafne.·subject to a 
maximum product oft X 10~ Based on this 
product. assisn a :value from Tabi.e-2-7 
{section 2.4.3.1} to the waste t:haraeterW:ics 
factor category. ·Enter !his value in Table 6--t. 

6.3 Tmgets. 
Evaluate the targets factor category based 

on four factors: nearest individual 
population. resources. and· sensitive 
environments. Include· ooly those targeu {for 
example. individuals.; sensitive emironments} 
located within-the 4-Dille taqet distance 
limit. except if an obsen•ed release is 
established beyond the 4-mile target distance 
limit. include those additional targets that are 
specified below -m this section and in section 
6.3.4. 

Evaluate the nearest individua18!l.d 
population factors based on whether the 
target populatioris are subject to Levell 
concentrati!ltlS. Level n concentrations.. or 
potential contamination. Determine which 
applies to a target population as foDowiJ. 

If no samples meet the criteria for an 
observed release to air and if there is no 
observed release by direct observation. 
consider the entire population within the 
4-mile target distance limit ·to be subject to 
potential contamination. 

-

-

lf one or more samples meet the aiteria for 
an observed release to air or if there is an 
observed release by direct obsen:-ation. 
evaluate the population as follows: 

• Determine the most distant sample 
location tb.Bt meets the critei:ia for Level J 
conceiltrations. as speCified. in sections 2.5.1 
and 2.5.2.and the most distant locatioD. {that· 
ls. sample location or d3rect ObservatioD. 
location) that meets the criteria for Level n 
concentrations:.. Use the bealth:-based 
benclunarb from Table ~14-iadetermini:ng
the level: of contamination for sample 
locations.: If the moat distant Level D 1oca tion 
is closer to a source than the most distant 
Levell sample location. do not consider the 
Level Dlocation.. 

• Determine the single most distant 
location (sample location-or direct 
observation location) that meets the criteria 
for Le.vell or Level n concentrations. 

• H·trus single most dis;tant location is 
v.ithiri the ~mile target distance limit. 
identify the distance categories from Table 
6-15 in which the selected Levell 
concentrations sample and Level D 
concentnltions sample (or direct obsenation 
lodition) are-locale¢ 

-consider the target population 
anywhere within this furthest Level I 
distance category. or anywhere within 
a distance categoiy closer to a source 
at the site. as subject to Levell 
concentrations. 

-Consider the target .population located 
beyond any Levell distance 

T---10.000 1,000 100 10 1 0 

10.000 1,000 100 10 1 0 
2.000 200 20 2 0.2 0 

200 20 2 Q.2 0.1>2 0 
80 • ... .... 0.008 0 
20 2 Q.2 .... <>.002 0 • 0.8 ..... o.ooe 0.00011 • 2 0.2 .... o.oo2 0.0002 <> 
0.8 o.oe o.ooe o.0008 O.llOOOII 0 
02 0.02 o.OG2 0.0002 0.00002 

categories. up to and including the 
population {Ulywhere within the 
furthest LevelD$listance category. as 
sUbject to Level n conceatrations. 

0 

-Conside< lhe romaioder-af lhe large! • 

popUlatioa wnmu1he4-mile -distance limit as subject to potential 
contaminati~ 

• H the single most distant location i3 
beyond lhe 4-mile !aJllet distance Umi~ 
identify the distance at which the selected 
Level I concentrations SlliDple-and Level D 
Concentrations sample (or direct observation 
location) ... 1oca1ed: 

-If the Levell sample location !a within 
· the 4-mile target distance limit. identify 

the large! population eubjecllo Levell 
concentrations as specified above. 

-If the Levell sample location is beyond 
lhe 4-.We-dislance Umi~ 
consider lhe tuz01 population located 
anywhere within a distance from the 
sources at the site equal to the 
distance to this sample location to be 
subject to Levell concentrations and 
include them in the evaluation. 

-Consider the tarzet population located 
beyond the Levell target popula lion, 
but located anywhere within a . 
distance from the sources at the site 
equal to the distance to the selected 
Level n location. to be subject to l.e\·el 
n concentrations and include them in 
the evaluation. 



REFERENCE 1
Page 135

Federal Register I Vol. ss, No. 241. f Friday, December 14; 1.990 I Rules 8lld Regulations 
-Do not include any tarset population-as 

subject to po\dltial contamination. 

TABLE 6-14.-HEALi-H-BASEO 
BENCHMARKS FOR HAZARDOUS 
SUBSTANCES IN AIR 

• Concentration corresponding to National 
Ambi'!lt Air Quality Standard (NAAQS~ 

• Coacea.tialioa. wuespoodDJs to Nati.ooal EmissbJSOudordsfwHaurdous AitPol· 
lutants {NESHI\Ps). 

• Saeeaiag c:aaceatratioa. for cancer CIJII'e-sponding to !bat-. .... lhat...,... 
sponds1o .., .. ._-"'*far - . e Sc:ree:aiD8 I ljup for 110D.,...... tox-. 
icologil:al·...,..... -OSjiODitioa to tbe 
llefeleooel*e !Rflll for iDhalation ~ ....... 

TABLE 6-15.-AIR MIGAATIOit PAniWAY 
lllsrANCE WEIGHTS 

a 
Gcaaler .... 0111 
Greater u.t·tf. to 
Gealillr INn M! .. 1 
Greater lhan 1 Ia .2 
Gt811bW #an 2 ID 3 
Greafsr lhan 3 10 .. 
Gtealar ...... 

a Do nol ~ 10 nellfti:St inlege(. 

---· 1.0 
0.25 ..... 
"""' 1Ul051 
0.0023 
0Jl014 

0 

6.3.1 NIJQteSt individual. Assign the 
nearest indi'll'idualfac\ora value as follows: • If one or more residences Ol' JqUiarly 
occupied bcildiP3s or areas ia aub)ect to 
Levell cm:te:eotratio:Ds as specified in section 6.3. assigD a value _of SO: 

• ff not. but if one or more a residences or 
regularly occupied buildings or areas is 
subject to Level n coru:e:ntrations. assign a valueof45. 

.- If none of the residences and regularly 
occupied buildings and areas is subject to Level I or Level n concentrations. assign a 
value to this factor based on the ~hortest 

distance to !ply residew:e or .regoluly 
occupied boildmg war .a. as mns.lod from 
any source at 1he 'lite wi1h im trir JDisration -----terthano. BasedCB~ll!issbo<IEstdisttmce. assisna 
Value &om Table 8-18 to the nearest 
individual factor. 

Enter the value assigned in Table &-1. 

TABLE 6-16.-NEAREST INDIVIDUAL 
FACTOR VALUES 

tJMt 1 WICIAilaiucs• 
Level I Whc;& ' . 1S • 
0 10·\i 
Grealar than ~ Ia 
Gieaalr ... %. tl»112 
Grea8ar .... ¥.1 Ia 1 .....,.._, 

• Distance does not appfy. 

--
5I) .. 
20 
7 
2 
1 
0 

6.3.2 Population. ID evaluatillg the 
populatioa. factor. count residents. students. 
aad wodcers regularly present within the 
targd: distance limit. Do not count transient populations such a cnstomen and travelers Passin3 through the area. 

In eotimatlng residential population. when the estimate is based on the number of 
""'-multiply ea.b resideuce by the average llUIDberof persons per residence for the county ia. wbich the te:Sidence is located. 

6.3.2.1 Uvel of conUnniuatiOD. Evaluate tbe population faclor based on t!ue<ofactots 
Levell concetdi:<ltions. Level n 
cont;enlfatjons aDd poleDtial ~ 

Evaluate the population subject to Levell 
cont:!!:ntratiODS {see~on 8.3} as aped6ed. in seotion6,3.2.2. tbe population oubject to Level n co6centratioM as specified m secticm 
6.3.2.3, and tho popalatiut IUbject to potential confaminatjon uapecified. ia.sec:tion fU.2.4. 
Forthe-potential~faetor. use populatioa. raage1 in ewalaatiag lbe factm as 

,..,.aJied ill-6.3.U.Fot the Level rand Level n con.centralioas factors. use the 
population estimate. not population ranges. in evaluatms both factors-

6.3..2..2 Levell CtOrJCetJlralions. Swn the number of people subject: to .Levell 

COnceDtration$. Ml:Jltiply this SUO by 10. 
Aso;g.t the product as tbe value for this 
factor. Enter this valoo in Tahle &-L 

6.U3 LHe/II-Sum the """""" or people abject to ~.ew~ n · 
conc:entra-.. Do not indade tlo>se -le 
alreadyc:omded anolortbe lew~ r 
c:onceatratioas fadat. Assizn this swn as the 
Qlue forddsfactor. Enla' this value in Table 
8-L 

6.3.2.4 Potential conftllrlination. 
DetenniDe .-.-ofpeoplewithineach 

. distaa.:e_,oftbe ...... -limit 
(seeTal>le....s]wha..,oabjecttopolelltial 
...--DoDDiillclade- people 
~--thel.eV1!11aad !e..t u--. 

Baoedoathe-ofpeople_..,. 
. within adistmcecaleSOfY. assign a distance

we!Bhtod popalationv.l!oelor that distance 
category -Table&-17.{Note that the 
distance--weishtecl popula6nn values in Table 
6-17 inanporate lhe distance weightS from 
Table &-IS. Do not multiply tbe·values from 
Tal>le 8-17 by these dislaDoe weishts.l 

Calculate: the poteatial c:outamiDatil'."l 
fac;lbr value (PI) .. ron.,.,., 

where: 

l n 
PI=- 1; wl 

. 10 i=l 

w, =Distaace--weighted population from 
Table &-17 for distance category i 

n=NuiJ:Jber of distaDce categories. 
Hl'f ;s less than 1 do not......! it to the 

nearest .iJlteser. if PI iS -t or more. I'01llld to the 
nearest iDtesef. Enter Ibis value in Table~!.. 

6.3.2.5 Ca/culotian of population factor 
value. Sum the factor values for Level [ 
concei&tiatioDS. Level n concentrations. .and 
potential ~tion. Do DOl round this 
sum to the nearest Jntq:er • .Assigo this swn as 
the popUlation factorvalue.EQ:terthis value 
inTable6-L 

TABlE6-17.-DISTANCE-WEIGKTED PoPul.AllOO VALUESif=M PoTernALCoNTAMINATION FACTOR FOR AIR PATHWAY• 
" 

Nulnber of people within lhe cislallce categoly Oistance auegory (mk.,j 
1to "" 31"' 101 301 1.001 3,0011D 1D.001 30.001 to 1oo.aot 300.D0110 1.000,001 0 to to "' ., ., to 
10 30 100 

300 1.000 """"' 
10.000 30.000 100.000 300.000 1.000.000 3.000.000 OnaSO«Ce-§jO 4 17 53 164 . 522 1.633 5.214 16.325 52.137 163.246 521.360 1.632.455 

Gmabll'1han Ob %-·- 0 1 • 13 41 131 400 1.304 4;081 13.034 40.812 130,340 408.114 
Gfealer lhaA % fo 0 02 0.9 3 9 28 88 282 882 2.815 8.815 28.153 88.153 
Greater .than % lD 1 0 0.06 ... 0.9 3 • 1!6 83 261 834 2.612 ..... 26.119 
Gtealer thBR 1 to 2--- o 0.02 O.D9 0:3 0.8 3 • 27 83 266 833 ..... am Greater than 2 to 3____ 0 0.009 0.04 0.1 0.4 1 • 12 38 120 375 1.199 = Gnsater1hart3104 _ _,__ o 0.005 OD2 O.G7 02 0.7 2 7 "' 73 229 130 2.285 • Round the TUnDer of people ~ within a <&stance calegary to neatest ir\teger. Do not round Che - dCStalace ;e-gJlla:l popula1:ioR value to nearest 

6~ 3 -Resaurces. EValuate the resources 
factor as foUoWs~ 

• Assign .a value ofS if o'ne or more oflbe 
following resources are present within one-

half mile of a soUrce at the-site ha1.·ing an air 
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migration cxm.tai:suDP.D.t factoi.value -sreater thauO: · · ·- ·· · ·· · ·· 
=~ asni:iilture. 
~s;Jria>lture. 
-Major Or deSiinated i'eC:reaticin· area. ·- • -AssiSD·a nloe OfOif-noile.ofthese 

~is-ptaenl 
Enter the value-asai,(laecHo -Table .6-1: 
8.3.4 . Sensilive environmen#l; Evaluate sensitift eaviroDments bUed.oit two factors: ac:tu81 cOD.timinatioD and_potent;ia1 cootomiilatiini De-which !actor applies u folloWs.:· . • . . 

· ·If DO samples 111100t the criteri& fu< an ob:setVed release to air ad if there is Do 
. obSe!ved·ni!ease bi --CODiideraDseositi)le.....-..-loCated.. partially Or:wlioUy, wilhiDthe taqet distance limit to be eobject to poleutial CODfamiDatiOD. ·u one ar man samples meet the crit~ for an observed re1e8se to air or-if there is in observed release by direct ..-vation. detemrine the most dfstaat location (that is. sample lOcatiOD or direct observation location} that meets the criteria for an observed-

• If the moat distant location. meeting the criteiia for an obsetved ftlease is Wi.lhin the 4-J:>ile.target m, ...... llui;t_ide!>tify the distance category &om Table 6:--ts in which it . is located: 
.....consider sensitive environments 
"loCated partially or wholly. aDf'•here within this distanCe categoJy or · anywhere wilhiP a distance category closer to e. source at the site as subject · to actualcontamination. 

-Cousider an othor aeuslliYe 
--located. pi.r6aUy or 
'wholly. 'within the target distance limit 
as subject to potential contamiDation. • If the most distant location meeting th~ criteria·for an observed release is beyond the 4-mile taqet distaucellmi~ identify the d!staD.ce at which it is located: -consider sensitive environments located. porti8lly or wliollY. <inywhere "'ithlD a distance from the sources at the &te eQuait9 tl!e distance to_ this Iocalicm to be sUbject to actual 

,-

• . contamination and include an such sensitive environments in the 
evaluation. 

-Do'ftot include any sensitive 
I environinents as subject to potential 

c~tamination. · 
6.3..4.1 Actool cimtatruncition. Determine those sensiti\Te environments subject to 

s.~J i::.ODtamillation.H.e..· those located partially .or- whoDy within a -distance category subject to actUal contamination). A.&sign 
valu-2{s} from.Table 4-23 ·{section 4.1.4.3,1,11 tO ea·di senSitive environment aubjectto actttai COIJtamination. . 

Foi' those aensiliVe enviroiunelit:S ihat ate Wetlands; asSign 'an additional vat~ from Table-&..tB.In.ilsSignini 8. Value froDi. Table &-18. incluae·only those poiti~ of~tlanda located-within distance-cirtegorit!s so"bject to actual contamination. U a wetland is focated · pa:rtial.ly in .a distance-category subject to actual contamination and pa.rtiallyin one subject to P.,otential cM.tamination. lhen ~lelyful: pWposes ofT~Ie ~1~. co.unt the portion 'in· the distance category subject to 
jlo'e.ntial contamination under the poten~ai 

I 

con"tamiaation ·factor in section 8.3..U. De~ the tota18ctHse ofwetlanGs within those distaa<e catecories Slibje<:t to actual imrteminatioa. aad usigD a. value from Table 8-18 based on tbia .total acreage. 
Oilcalate the actual c:ontlUDiaalioil fador value (EA) as follows: 

where: 

" EA=WA+ IS, 
i=l 

WA=Value ossiBDedfiom Tahle·&-18 for 
~in distance cotesoiitts subject . to actuar mntrj...m"afiou_ . S.= Vahie(sJ assiF<!I from Table <-zi to · . seDSlti~ mrriJopment i. 

n=Number of sensitiVe envirouments subject to actual ccnitamination. 
Enter. the value assigned in Table ~1. 

TABLE 6-IS._:WEn.ANoS RATING VAlUES 
FOR AIR MIGRATJOH.PATHW~Y • 

Less1han 1 
1.10 50 
Gceaf8r than 50 to 100. 
QeatBI:tban 100101 
Geatsr-.-..150 to 200 
Grealer aart 200 ID'300 
Grealer thBn 300 10 -400 

•Greafst lhan 400 to 500 
Gc91ltar lh8n 500 

--
0 
25 
75 
.125 
175 
250 
350 
450 

. 500 

.. Wdands as ~ in -40 ~ section 230.3. 
8.3.4.Z Potentip/ contarninatim,:.. 

DetenniDe thOS({seJlsitlve envirooDieJlts located. partially Or wholly, witlim the target distance limit that ore subje<:t to potential -tamimltion. Assjgn value(s) from Table ~23 to each sensitive. environment subject to potential contamiDation.. Do not include those sensitive envir'cfnments..aheady counted for Table-t-23 under the actual · contamination factor. -
For eaCh distance category subject-to potential contaminatiOD. aum ·the value(s) assigned from Table 4-23 to the aenaitive environments. in that distance cat.,..lf a sensitive enviro.llinent is located.IB 1Dore than one diStance category. a3SigD tlie seosith·e environment only to that distance eolegoty hlwmg the~Dgbett dis' ...... weighting va]uo -from.·Table ~15. · 
FOl' those aeusitive ea.virmiments that are wett.ands. assign an additional vatu.e from Table 8-18. In asaigning a v.alue ~Table &-ta.·in<:Jwle'only lhose_portioos of wetlands ~ located within distance categories subject to pOtential contamination. as specified .in section 6.3.4.1. Treat the wetland:~ in each separate dia.tauce categoJy as.aeparate Sensitive envirollllleDtS soleljr for. puJpOSca of applyiitg Table S.:.l8..'Determine the tOta! acreage of wetlands within eacb Of these 

distance categories and assign a separate · value from Table 6-tS.for eacb dis~ce Category.-
Calculate the potential contamination · factorvelue {EP) as follows: 

Where: 

1 ·m 
EP=- I ((W;+S,JDJ 

10 j=l 

n 
S,= IS. 

. . i=1 

S.= Value(s)assipdfromTahle....a to . sensitive euv~ in distanl:it' 
.....,.,~ . 

D=Number of senSitive envircmmenls au.biect to poteDtial contanrinatioa. 
W,= Value assipd from Ta],le 6-t8for 

wedaudualudistul:e..._,~ 
ll,=Distalu:e weisbt- Table 6-15 fo>r 

distance co~~ 
m=Number of distance-categories subject to potential coatamiaation. 

lfEPisless than t. do not round it to the 
neuest integer: if~ is 1 or more. round to the nearest integer. Enter the value assigned 
in Table 6-t. 

6.3.4.3 Colculation of sensitive environments/actor-value. Sum the factor 
valuet for acrual contamination and potential contamiDation. Do DOt round this sum. desianatod .. Ell. to the ...... t integer. Bec:aase the pothwoy score based-solely on 
seosit:ift~ is limited to a 
IIWdmum of eo. use the value ED to 
determine the -value for- the aasitive 
euvhouments factor as follows£ 

• Multiply the wlueS ossiped to 
likelihood of ielease (LR~ waste 
c:harocteristics (WCJ, ami Ell. Divide the 
ptaduct by82.500. 

-If the result is 60 or less. assign the 
value E8 as the sensitive envirownents 
factor value. 

-If the result exceed~ 60. calculate a 
vaiue EC as fo'Uows: 

(80J(IIZ.SOO) 
EC 

(LR)(WC) 

. Assign the value EC as the 5ePSitive 
ei:Wironments factor value. Do- not round 
this value to tbe nearest integer. 

Enter the value a.uigned for the·sensitive enviroiunents faCtor in. Table 6-1. · u.s C4k:idation of U1rg81S factDr . 
category value. "Sum the nearest individuaL 
population. :respm:ces. and sensitive 
environiD.entSfactor values. Do not round this 
8Ulll to the nearest integer. ASsign this sum as 
the ia.ge~ foetor cotegory value. Enter this 
value in Table 8-L 

6.4 .CDicWation of air migrqtion pathway score. Multiply the values for likelihood of 
release. waste dtaracteri&tics. and targets, 
and round the. product te the nearest integer. 
Then divide by 82.SOO. Assjgn the n!Sulting vahre. subject to e: rDaximwn .value oflOO. as 
the air migration pathway score fSJ. Enter 
this score in Table 6-1. 

l 
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7.0 Sil4s Containing &dioactive Subslances. . 

ID ,general radioactive substances are hazanloao........,_ andetCERa.Aand should be cnmiciered iD HRS scoriQg. Rdeasesaftmainradioac1Msobs1aoees are. !J.W..... exduded from the delinllion of 

.. release .. in section 101{22) of CERCLA. as amend2d. and should not be Considered in HRS s:oriDg. 
Evaluate sites coqtaining radioadive 

suhslalu:es~theiDstroctiaDsopecilied in - z throuah 8, supplemmtedby the .instnlctiou in this section. nose factors 

denoted With a ~ .. in Table 7-tme 
evaluated differeody for sites cao.laining radioactive subs•ances thao lot site3 CQDtriningooly--.ellazardous subslaaces. wJlife tlaoae denoted with 11. ""noue not evaluated differeDdy and are not ad<kessedln !his section. 

TABlE 7-1.-HAS FI>CTORS EVALUATED lllfFERENTLY FOR"AAocoNuciJDES . --,..,..; -· Sulfateo .... ~ --· .... __ -· .. _ -· .._ .. _ ,_.,_ ,_,.., .. _ .._.,_ "'-""~"" ~ves """""'"" - . - ~QwAIIIillllliuco Yes a.oerv.o- Yes - .. No Patential to~ ,., . 
·=··~· ihl!ly No 

.... _ .. __ 
No 

Contamooot No "'""""" - •c.::;;;; ... .. _, . 

-~ No -............. No - No IVBa of C....daminalion No GasSoun:oType.=- No 

_ .. _ 
No DiStance to '.Swface water. No --- No 

Travel T~m~t No -- No 
Paric:utale Folanliaf 10 ·- No 

Rood CoutaiawoHif4 No -Panicutda Ccwti••••-· No 
~: ::::s;;-..!~p;- No 

No -- . 
waate Chat"aetarbtit; waste a .. aetubtk:* Waste Ch:w aeta F r Waste ctca~ ac:tes btics I TO><idty v .. T-~ Ve<J T- Yes TOllicity Yes Yes -- ,..; f'bsbUtoce/Mobilily·~- Yes/No - WOS1&<Juantity_ Yes - No 

__ Quaotily_ 
Yes . ..........._. 

No 
__ .,....,._ 

Yos - W_<Juantity_ Yes .. 
T--

' T- T- y,._ -- Yes• ............. ____ 
y .. • --· Yes' -- ves• 

Yes' ---- .... - Yes' - Yes• 
.......... No - No ... .......... No 

w.......,,_.,.._ No --- _Yes" .......... No 
_.............,._ 

No ....... Food ""'"' :!;o;;;: Yes• Tenestltal ~Environ- No .... ....... lbnan _Food Ol3in Popula-.... Yos• 

..· Newby ln!ivQql No 
_w_, __ 

No . 

In general &ileS containing: mixed radioactive and other baz:ardous suDstancesinvolve mote naloation than sites containing only radionudidea. For sites con.tainin8 oWted radioactive and other hazardous aubalancelJ. HRS factors are evaluated based on CODsiderations of both the radioactive substances &:Pd. tbe other hazardous substances in order to derive a sinsle _set of Cilctor values for each factot category in each of tbe four palhways. Thus. ~~ HRS soore for these sites reflects the eombined potential ha2anls pooed by both the radioactiVe and other ha2ardous substances. 
· Section 7 is organb;ed by factor eatego,y. similar to sections 3 tlunugh 6. Pathwayspecific~ in naluation criteria are specified u.ndereach factor category, as appropriate. These differences apply largely to the soil exposme pathway and to sites containing mixed tadioactive and other hazardous substances. All evaluation criteria specified in sections. 2 through 6 must be met. except where modified in section 7. 
7.1 Lilrelihood of release!likelih{}(J(/ of qposure. Eniuate likelib.ood of release for the three migration pathways and .likelihood of exposure for the soil exposure pathway as 

.pecilied in ..aiODS z lhrough 8, except establisb an observed~ and observed contamination aS specified in &edion 7.1J. .. When an observed. release caamot be established for a migration pathway. evaluate potential to release as specified in.lleCtion 7 .12. When obseJved tolltamiDatioJI cannot be eotablished. do uot-le lb. >Oil exposure patbway. 
7.1.1 Observed .releose/obsov.d -contamination. For radioactive hbstances. establish an: observed release for each migration pathway by d~trati:Dg that the site .bas released a radioactive ltlbstance to the pathway (or watershed or aqnifer. as appropriate): establisP observed contamination: for the soil exposure pathway as indicated below. Base these 

demonstratioDJ on one or m.ore. of the following. as appropriate to the pathway being ·evaluated:-
• Direct observation: 

-For each migration pathway, a material that contains one or more 
radionuclides- has been seen entering the atmosphere. surface water-. or ground water, as appropriate. or is 
known to have entered groUnd water 

-

or surface water rhrougb.direct 
dqHJSltioo. .or 

-For the sarface water migration 
pathway. a source area containi.rig ra.dioactive substances bas been 
Hooded at a time that-radioactive 
substances were presept and one or 
more .radioactive substances weTe in ooutact with the Bood waters. 

• Aoalysis oftadionoclide ccmcenirations in sample;, appropriate to the pathway {thai is. ground water. soil. air. sw:face water. benthic. or sediment samples); 
-Forradionuclides that occur naturally and for radioliuclides that are 

ubiquitous in the enviroDJilent 
--Measured concentration (in units of 

activity. for examPle. pCi per 
kilogrOm. {pCifk81. pCi per filer {pCi/tJ. pCi per cubic meoer (pCi/ 
m'J) of a given radiono.cllde in the 
samp)e are at a Jevel that 
----Equals or exceeds a value 2 

standard deviations above the 
mean site-specific background 
concentration for that 
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~in that type of sar,ppe. oi-

---ll>u:<ris ""' ... p .. pere-llimiU.it ..me 
oftbennse of..p..al_ .._'La If CDDCeDtration 
-fartbatopecific . 
,..AjormdjdeiJitbattypeof 
sample. . • 

- -Some .poltioa of the iDcrease must be 
atttibutahle to tbesile to-.h 
the oboerndrelease (orobee:wd ---1 ad . --F.orlbe ooil-pathway ooly. 
.tbe radiaaadide_, abo be 
-attbe .• or~by zr.et·or leaa of-malerial(fi>r 
~-l!liillio.~·-· :Con+Nn;n•tioa.. - - . 

-For ..-.........re ndiooucli<les without 
ubiquikw hoclqpoond concetitratlons 

- in the-dluitoameid::-
--Measl>red -tratfoo(inunits of 

actirit;\'1 ofa'8i'RJim-de in 
asampleequal&oreJO:e«!sJhe 
sample~limitfor that 
.-spedlic~in·that type of 
media and is attributable te the · -·· . , .... 

--H..,....,utlie ...mOOIXIide 
.c:oncentla1ioA eqaab: or _e:u:eedsits 
sample~ limir. but its 
teleaoec:aDolsobuattributedto 
-cme or more aeighboriiJg lites. theB -
. the........,.d-ofthat. 
ndiaaudide ....;t abo eqoal or 
exceed.a.Y8Jaeeilher2stendard 
drn8tioosabo!rethe
~oflhatrsc6onnclide ... CODtriiJutedhythose "g' t k,iug 
Bites or-3times its backgJoand 

-com:entratioa. whichever is lower. 
--If the aample quantitation limit 

cannot be establiabed: 
·---If the sample BDaJys;s was 

..,r.rm..l~theEPA 
Cootract laboratory Program. 
use -the EPA contract~ 
quntitation limit (CRQL) in 
Place of the sample 
qti&Dtilation limit in 
establishiDs an observed 
release(wobsen>ed 
c:ontamination). 

---If the ample aaal,>si$;. ~ 
·pedonoeduudertheEPA 
Collltactl.abatory Program. 
use the deteCtion limit in plai:2 ot"the sample 
quafltitaOO..IimiL 

--ForthetiOil exposure pathway only. 
the radionuclide lliuat also be 
present at the smfaceorwvered by 
~ feet or lea of cover material (for 
example. aoil} to establish obser-ted ---•. Gamma radiation ~nts (applies 

only to obse:rYed contamination lor the soil 
exposure pathWay): 

-The-gamma tadiation exposure .rate. as 
. lll88SI:Ited ill mi<:roroentaem per hour 
.(p.R/hr) ·usio,g a survey instrument heJd 
1 mef.ef'above !:he ground rrudace (or 1 
:meter away fl.om an abovegrom~d 
swn:e).-equals or exteecb 2: times the 
site-specific background, gaDUDa 
radiation exposure rate. 

'<.;;,-,' 
-Sollie podioo of ' loa-ease m_ust be 

attn"butable to the site 10 establisb 
. observed COJJtamjnatiOD. The samme
enoittins ..-dea do not have to 
be ... - z feet., ..... - Of the II(JIII;ft:e.; •. 

For lhe three Jaisratioa patbwaJ' if an -
obserVed releaae can beestahtisbed for the 
pathway (oraq-oife<otwatersbed. u . 
·appn>priate). ....... the pathwar (or oopUfer or-tmbedl an observed release faCIO< 
..Jue of WI oadpooceood to oeetioP7.?.1f an 
.obaelvedJeleue -be -htisbed 
........ observed.a .... r.ctorwhleofll 
a,....,..t·to -...u.t. 
. Fartheooil-padnfay;if
-·--be-N;thed, alSip the likelilloo!c[of exposarefactOr for.,.;deut_ 
popalatiooavalueofstiflbereioanareaof 
observed cout:aminatioa in cme .... • more 
locatioas listed in Rttitin 5.1: evaluate the lil<elihoocl of·oxposun! factor for nearby 
population as specifiediD section 5..2..1; and 
.....,...J to sectioo 7.a If observed 
-eontamination cannot be established. do not 
evaluate the soil exposure pathway. 

At sites ~mixed radioa.ctive and 
other hazardous substances. evaluate 
obsaved release (or observed 
ron•amjnation) separately for radioouclidea 
as described in this section and for other 
- subslao<:es .. de='o"bedin aectioos Ztluoqgh 8. 

F« thecth,.. DUgla6oa palhways. if._, 
ebsesvedtelease em be established~ on 
.;~~>et .... .....-..,otber-

- auli a laNces or both. aSsigq the pathway (or 
· aqm&r ar "atershc:d) an-obaened release 
fact«ulae ofSSO anclJI'OC""d to-7.?. ·If an ob$erve<holeaae c:amwt be established 

. based on either "radkmuclii:les Or Other 
· hazardous substances. assign ail obsttved 

releaaer.ctor.>iue ofO ODd proceed to 
sectkm 7 .1..2. • 

For- the aoil exposme pathway. if observed 
cont:ammation cim be established based on 
either radioiw.clides .or other hazatdoas 
1Rlbstances. or both. essiga the-likelihood of 
~ fador for-resident population a f 
value of 550 if-there it an area of observed 
contamine:tio.niD oneotmore locatio.na listed 
in section 5.1: evaluate the Jilrefihood of 
eoq>oou>efatlo<for .....ubypopulatioo aa 
specified in-U>;ad proceed to 
seetion7.2. If obaened tiada!Jrinati.on cannot 
be establi&hed based .on either radionuclides 
or other hazardous nbetancea. do 09t 
evaluate the SOil expoame pathway. 

7.1.2 Pot8i.:!.rl to telease. For lbe three 
migration pathways. evaluate potential to 
release. for sites Q)"'R""'!& radionw:lides in tbe same m.aJlDet a8 specified for -sitea 

· c:ontaiDingolhe.r hamrdous substances. Base 
the evaJulion on-the phy3ical and_chemical 
properties of the radiouudides.. not on their 
level o£ radioaCtivity. 

For sites c:DiltainiQgJ:Dixed radioactive and 
other hazardous substa~ces. evaluate 
potentiaJ. to release cousideriDg mdionucl.idea: 
and other hazardous substances together-• 
Evaluate potential to release for each 
lnigratien pathway u specified io sectioru. 3, 
4, or 6. as appropriate.. 

7.2 Wmte c:iultocteristics. For radioactive 
substances. evatwrre the hmnan toxicity 
factor, the ecosystem toxicity factor. the 

swface ·m ter persistence fac:!or .. and the 
hazardous wasle quantity factor as specifie:d 
in the followiq JeCiioDs.. Eva!uate aD o!lter 
waSte rhuacterbtic facDs as spedfied iD 
- z """ash... . 7.?.1 Homau...uc;ty.For-
• • .,._ ....Jua.te tbe lnimu toxicity 
£actor as specified below. aot as ~ed in 
aedioD 2.4.L1. 

Assign humao ~xici.ty £actor l"alues to 
thoR ndiomlc:lides available to the pathway baed on q:uantitatm_~ , --e· 
parametenfor......,.risb•-= 

• Evaluate radic;nnclides cmly oa !he ~ 
of ... .......,naty udassipoll 
....UO.adideoto~categoey 
A. . 

• Assi.Cn a human toxicity ~value 
&om Table 7-% to each radiooo.,lidl>l••sed on 
its sloPe fact0r(also ~f~ to as cana:t 
pote.icyr.ctor~ 

..Po:- each radionuclide. use the higher of 
the dope factors ·Co!-.inhalation and 
ingestion to aSsign the fa;:tor value.. 

-1£ only one slope factor is available for 
the raitionuclide._ use ~ to ass-i3D the 
toxicity factot value. 

-H" no slope factor is available for the 
radiooodide. assiSD that ndioouclide 
a toxicity factor vame of o and ase 
other radionudides for which a slope 
factods av.Wable to evaluate che 
pathway • 

• If all radionttclides anilable to a 
partH:ular-pathway..., assi8ned tt human 

-IDl>icity r.ctor..m..ofo (dial is. uoslope 
factoris.available for all the nufkmudides). 
use a default hdtllSD: toxicity .factor value of 
1.000 a& the human toxicity factor value for 
an radioooclidea avalb,ble to the pathwey. 

At sites c:ontainiDg mixed radioactive and 
other bazanlous- substance:s.. evaluate the 
toxicity fact« aeparateiy for the radioactive 
aod<ltherbaza>doossubstanceo """ass;gn each a aepantetuxicity faao< value. Tl>i5 
applies·reg~ of whether the radioactive 
and.ether.hazcudous snbstaDCM are 
phys;cally aepanted.- c:bemically. 
or siD>ply -ed togetber. Assi8" toxi<ily factoi...- to theudioaudidesao apecilied 
above and 10 the other hazardoas substances 
as specified in aed:ion U1.L · 

At sites containiD& mixed-r.tdioattive aad 
other hazardouoaobclances.ifall 
radionudirlea available to a particular 

· pati;rway.are assigned a human toxicity factor 
rc.Iue of 0. uae a default human toxicity factor 
value of 1.000 for aU thole radiomdides even 
.ii nocradioaCtive hazardous substances 
available to the pathway .,;,IUI3iped hmnan 
toxicity faCtor values greater than 0. -
.Similarly. if all nomadioaclive lua.ardous 
substaDces aYailable ID the pathway are 

· assip.ed a buman kDW:ity factor value of 0. 
use a default humm:i toxicity factor value of 
100 for an these nooracfioacti:ve haunious 
-subst8Dee$ even ifradioouclides availalile to 
the pathway are·assi&DeCi Jmm.an toxicity 
factor -values greater than 0.. -

7.2.2 F.r;QspteJR lox.icity. For the surface 
Water- emironm.ental threat(see sections 4.1-4 
and 4.2..4}. assign an ecosystem toxicity factor 
value to radionuclides (alo.ne or combined 
chemically or mixed-with other hazardocs 
su~Stances} using the same slope factors and 




